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A process for determining an individual's HLA DP genotype from a nucleic acid containing sample 
obtained from the individual, which process comprises: (a) amplifying a target region of the nucleic acids 
in the sample under conditions suitable for carrying out a polymerase chain reaction, whereby the target 
region contains a polymorphic region (variable segment) of an HLA DP gene using a specific primer; (b) 
mixing the amplified nucleic acids with a panel of sequence specific oligonucleotide (SSO) probes, 
wherein each probe is complementary to a variant sequence of a variable segment of an HLA DP gene, 
under conditions wherein SSO probes bind to said amplified nucleic acids to form stable hybrid duplexes 
only if they are exactly complementary; and (c) detecting hybrids formed between the amplified nucleic 
acids and the SSO probes. The invention also relates to the said primers per se, to kits comprising said 
oligonucleotide primers and to oligonucleotide probes useful in H LA-DP DNA typing methods. These 
H LA-DP DNA typing methods may be useful in the prevention of graft rejection and graft versus host 
disease, in determining susceptibility to autoimmune diseases, in providing evidence concerning the 
derivation from an individual of forensic samples, and in paternity testing. 
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(2) ®IB¥6-7 8 8 0 0 

i 2 

ABM : 91 5'GGGATCCGAGAGTGGCGCCTCCGCTCAT, 

RS348 : 142 S'ACACAGGAAACAGCTATGACCATG.&tf 

RS349 KWm : 143 S'CCAGGGTTTTCCCAGTCACGAC; 



HLA DPSfe? vm&tm Omk#*>b) 

(b) W#^jE«»Cffl«MT»^S-&fCO*SB5(l»SW* 

(c) tte^ffsnfttm^ttcsso 7u-yt<x>m?& 

& 
K2] 

SJ9#» : 92 (5'CCTGATGAGGTGTACTG); 

mW*9 : 99 (5'GAATTACCTTTTCCAGGGA); 
SWH • 100 ( 5'ATTACGTGTA C C AGTFACG); 

EW»^- : JOJ (5'CGTCCCTGGTACACGTAAT); 

BM#9 : 102 (5'CCTGCTGCGGAGTACTG); 

ffl#J#^ : 103 (5'CAGTACTCCTCATCAGG); 

Mn%*% : 104 (S'CAGTACTCCGCCTCAGG); 

®Mm% i 105 (5'CCTG ATGAGG ACTACTG ); 

: 106 (5'GACATCCTGG AGGAGAAG C); 

: 107 (5'GCTCCTCCTCCAGGATGTC); 

£99*5 : 108 (5'GACCTCCTGGAGGAGAAGC); 

£#J#^ : 109 (5'GCTCCTCCTCCAGGAGGTC); 

: 110 (5'ArrACGTGCACCAGTTACG): 

■IWtlll (5'CGTAACTGGTACACGTAAT); 

: 112 (5'CTGCAGGGTCATGGGCCCCCG); 

: 113 (5'CTGCAGGGTCACGGCCTCGTC); 

mnmilU (5 ATTACGTGTACC AGTTA); 

: 115 (5 CCTGAGGCGGAGTACTG); 

KCT#* : 116 (5'GACCTCCTGGAGGAGGAG); 

K^J#^ : 117 (5 r GACCTCCTGGAGG AGAG G); 

Efl#*f : 118 (5'CTGGTCGGGCCCATGACC); 

£fl#*l : 119 (5'GAATTACCTTTTCCAGGGAC); 

em** : 120 (5TTACGTCTACCTGGGAC); 

EM#« : 121 (5'ACATCCTGGAGGAGAAGC); 

t 122 (5'ACATCCTGGAGGAGGAGC); 



E»3] 

: 123 <5'ACCTCCTGGAGGAGAAGC); 
70 EH*-? * 124 (5'CCTGATGAGGAGTACTG); 

: 125 (5CTGGGCGGGCCCATG); 

Eft** : J 26 (5'CTGGACGAGGCCGTG); 

Efl** : 127 (5'GACCTCCTGGAGG AGGAGC ); 

Efll** : 128 (5'GACCTCCTGGAGGAGAGG C); 

£#]** : 129 (S'AGCTGGGCGGGCCCATGAC); 

mm : 130 (5'AGCTGGACGAGGCCGTG AC) ; 

E?J#* : 132 (5'ATTACGTGCACCAGTTAC); 

Bfl** : 133 (5'ATTACGTGCACCAGTTA) ; 

E*!J#* : 134 (5'CAGTACTCCTCATCAG); 

E?¥#* : 135 (5*CTGATGAGGACTACTG); 
20 £#!#*: 137 (5'CCGTCCCTGGAAAAGGTAATTC); 

E#1S* : 138 (5 r GACCTCCTGNGAGGAGAGGC); 

£?«** : 139 (5'GACCTCCTGGAGNGAGGAGC); 

ffi?0** : 151 (X-AGGAGTTCGCGCGCTT); 

£#}** : 152 (X-AGGAGTTC GTGCGCTT); 

£?*** : 153 (X-AGGAGCTCGTGCGCTTC); 

E8)** : 154 (X-CCGGCAGGAGTACGCGC); 

Efll#* : 155 (X-GAGGAGTACGCGCGCT); 

EfllS* : 156 (X-CGAGCTGGGCGGGCCCA); fttf 

mfOm : J 57 (X-CGAGCTGGTCGGGCCCA), 

30 »6A«lP»6jiifn«, MMiKGftam 
3 ] lWB^**o!)^o-^ 

»4] 
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92 
132 
133 
J 34 
135 
J37 



mm 
e«#* 

K?W* 

E3«* 

ffi»## : 138 

WW* : 139 
«*W* ; 151 
UW9 : 152 
■HOT : 153 
BJtt* : 154 
WW* : 155 
WW* : 156 



WW* : 157 

[»#H4] WEfi^^HLA DP3ife^ffl*t, DPB21, D 
PB22, DPB23, DPB24, DPB25, DPB26, DPB27, DPB28.DP 
B29 ^i^PB30 *6**W*6a«n&*ffiOte?* 

6 fcB«©*i». 

Bft«««fcHiirSJtfiTl|«»DPB13, DPB1, DPB3 * 
<fctfDPB4. 2*6j««»*6atftUfc*ffiJtfi^t^Tf 

*ttB*»»*«ftn*ST»oT t mm i ice 

#0hla Dpjtfi^aiftftieu, tire#iHr&ttGK»a) 
rla DPite?ii*jt«u «tTttEma»nmB»ff« 

m 

ESS] 



(3) 

(6'CCTGATGAGGTGTACTG); 
(5ATTACGTGCACCAGTTAC); 
(5'ATTACGTGrCACCAGTTA); 
(5'CAGTACTCCTCATCAG); * 
(5'CTGATGAGGACTACTG^ 
(5'CCGTCCCTGGAAAAGGTAArrC)- 
CSGACCTCCTGNGAGGAGAGGO- ' 
C5GACCTCCTGGAGNGAGGAGC)- 
(X-AGGAGTTCGCGCGCTT^ 
(X-AGGAGTTCGTGCGCTT); 
(X-AGGAGCTCGTGCGCTTC); 
(X-CCGGCAGGAGTACGCGC); 
CX-GAGGAGTACGCGCGCT); ' 
(X-CGAGCTGGGCGGGCCCA); &tf 
(X-CGAGCTGGTCGGGCCCA) ' 
WW* : 88 

WW* 

WW* 

WW* 
WW* 

ww* 
ww* 
ww* 
ens « 
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:«9 
:30 
:99 
: 101 
: 102 
: 105 
i 106 
i 107 
i 108 



KM* 
WW* 

ww* 

WW* 
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(5TGTCTGCACATCCTGTCCG); 
(5TGTCTGCATACCCTGTCCG); 
(5'CGGACAGGATATGCAGACA); 
(5GAATTACCTTTTCCAGGGA); 
CS'CGTCCCTGGTACACGTAAT); 
(5'CCTGCTGCGGAGTACTG); 
(5CCTGATGAGGACTACTG); 
(5GACATCCTGGAGGAGAAGC); 
(5'GCTCCTCCTCCAGGATGTC); 
(5'GACCTCCTGGAGGAGAAGC); 
WW*: 110 (5'ATTACGTGCACCAGTTACG); 

(5'CTGCAGGGTCATGGGCCCCCG); 
(5'ATTACGTGTACCAGTTA); 
(5'CCTGAGGCGGAGTACTG); 
(5'GACCTCCTGGAGGAGGAG); 
(5 'GACCTCCTGG AG G AG AGG) ; 
(5'CTGGACGAGGCCGTG); 
(5'CCAGTACTCCTCATCAGGC) 

^XfW*«rr*^D-^:BJ0«^92 (5' CCTGATGAG 
GTGTACTG) WEfc^T**, »*« 1 0 fcE*<D# 

So 

Dfcft9l l 2 ] «wr*^D-^3j« 
UG19 EH*« 144 (GCTGCAGGAGAGTGGCGCCTCCGCTCAT) 

UG21 ge^JS^ 145 (CGGATCCGGCCCAAAGCCCTCACTC) 

HMmi3] 
»6] 



WW* 
WW* 



112 
114 
115 
116 
117 
126 
131 
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[»#814] 
[*7] 



E8IS*f : 92 (5'CCTGATGAGGTGTACTG); 

: 132 (5 'ATTACGTGCACCAGTTAC); 
E0J«^ : 133 (5'ATTACGTGCACCAGTTA); 

: 134 (5'CAGTACTCCTCATCAG); 

: 135 (5'CTGATGAGGACTACTG); 

: 137 (5'CCGTCCCTGGAAAAGGTAATTC); 

: 138 (5'GACCTCCTGNGAGGAGAGGC); 
E£I#¥ r 139 (5'GACCTCCTGGAGNGAGGAGC); 

: 151 OC-AGGAGTTCGCGCGCTT); 
EH#* : 152 (X-AGGAGTTCGTGCGCTT^ 
E*d#^ : 153 CX-AGGAGCTCGTGCGCTTC); 10 

: 154 (X-CCGGCAGGAGTACGCGC); 

: 155 (X-GAGGAGTACGCGCGCT); 
ffi^Jf ^ : 156 CX-CGAGCTGGGCGGGCCCA); 
KW»# : 157 (X-CGAGCTGGTCGGGCCCA) * 

AB111 £#J#^ i 91 5'GGGATCCGAGAGTGGCGCCTCCGCTCAT, 
RS348 £*d#^ : 142 S'ACACAGGAAACAGCTATGACCATG^Cf 
RS349 : 143 5'CCAGGGTTTTCCCAGTCACGAC 



QMS 1 5] ^Brfflftfc LTOlfjJfcS 1 3 ICEttO 
m#mi 6] IWfffl*tl,T©»*«l 4ICE«0 
[*f#fll 7] SSO ^D-^*W*oT» ttfi 
»8] 

: 92 (5'CCTGATGAGGTGTACTG); 
: 132 (5' ATTACGTGCACCAGTTAC); 
: 133 (5'ATTACGTGCACCAGTTA); 
: 134 (5'CAGTACTCCTCATCAG ); 
: 135 (5'CTGATGAGGACTACTG); 
i 137 (5'CCGTCCCTGGAAAAGGTAATTC); 
; 138 (5'GACCTCCTGNGAGGAGAGGC); 
\ 139 (5'GACCTCCTGGAGNGAGGAGC); 
: 151 (X-AGGAGTTCGCGCGCTT); 
: 152 (X-AGGAGTTCGTGCGCTT); 
EflJSv : 153 (X- AGGAGCTCGTG CGCTTC); 

154 (X-CCGGCAGGAGTACGCGC); 
KJW# : 155 (X-G AGGAGTACG CGCGCT); 

: 156 (X-CGAGCTGGGCGGGCCCA); fttf 
: 157 (X-CGAGCTGGTCGGGCCCA) 

fr&Sttti$. sso yu-zf<Dn*)V. 

1 8] <@ft<Z)HLA DPltfiTffiStt^TS&a 

mikm 1 9] <@#<z>hla DPjte^ssft^-r^fc* 

K&bn, £^T(tB<B*OBLA DMtfiTfflsWBPBa, D 
PB22, DPB23, DPB24, DPB25, DPB26, DPB27, DPB28, DPB 
29fccfctfDPB30 *6j**B*6aJin&#fi0ie?** 

W*^14iCiBK<D^^V-^fc«ifi*«17 



[WI2 0] isftoHLA Dpae^gssarrsote 

(a) SSO 7D-^WcSot, &<Dm : 
«9] 



92 

132 

133 

134 

135 

137 
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40 
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(5'CCTGATGAGGTGTACTG); 
(5' ATTACGTGCACCAGTTAC); 
(5'ATTACGTGCACCAGTTA); 
(5'CAGTACTCCTCATCAG); 
(5'CTGATGAGGACTACTG); 
(5'CCGTCCCTGGAAAAGGTAATTC); 
t 138 (5'GACCTCCTGNGAGGAGAGGC); 
ffi?U#^ : 139 (5'GACCTCCTGGAGNGAGGAGC ); 

: 151 (X-AGGAGTTCGCGCGCTT); 
ffi?3#^ : 152 (X-AGGAGTTCGTGCGCTT); 
ffi^S^:153 (X-AGGAGCTCGTGCGCTTC); 
Km** : 154 (X-CCGGCAGGAGTACGCGC); 
m#m % : 155 (X-GAGGAGTACGCGCGCT); 
ESlftV : 156 (X-CGAGCTGGGCGGGCCCA); RV 
KW»9 : 157 (X-CGAGCTGGTCGGGCCCA); 

(b) *y h^*««t"*JltKJ;OJlfi : Ffitft)rr 

[ffl*S2 1] jOEflffOELA DPjH£^S**DPB21, D 
PB22, DPB23, DPB24, DPB25, DPB26, DPB27,DPB28, DPB 

29^<tu5)PB3o *sj*a»3^sa«nfc»fi«e^^ 

2 2] HLA DP»fi^ (7)«»ffl«0)*SfCWffl 

t?/S0, NEMttflHttfttfiWS«^>btft«t > 

IWW2 0KE«O*yK 
[KQcDiPIII&Kifl] 
[0 0 0 1] 

CM^±0fJffl^»] *a#W^ 4,683,195 
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HLA-DP a^©^ffl{cg|-r«. ^^^ttiH 1 *^ 
[0 0 0 2] 

®mmm&m% wo 89/ii547^©#&&# zm\z 

[0 0 0 3] SO 89/11547 \t, ®fcfrt>mntz®M$ 

lt*o. mmt, (a) hla-dp mmmmmm 

7W ^ X-B-U* ; fLT(c) mmm®2tlfcm 

£ Z. t Z^/u^faS, 
[0 0 0 4] WO 89/11547 ta<Sft©HLA-DPS£^£& 

~ :::: : r/srs^™* 

[0008] *6j*sp*sa»infcy9'f v-tfto 

ib^ws^jmla vm&rommm owt-tvty 
V) ; mmifijEmzmmm-ch^wt^o^m 

*>n**,tm&u =£-?&7d-7(±hla dp»&?© 4? 

[0 0 0 9] SWB^n-m »*t<tt^©p : 
[*11] 



#§B¥6-7 8 8 0 0 



«©SS0 yD-^©/^;^^,,) *y^fc#£ m 

[0005] ®#ft*>®t>nit&m$#m 

* 5fl#©HLA-DP*fe? Hfcftjrrs&fcO&SS ftfc 
#i£*cktftstg£iift-f3. *S8Wi, HLA-DPBljtifSjf 

© mmzzxi; v >t©3Ks«i»ii*»tt«o«*fc 
<HWttfc8HT*. £££LT. Efc-SDPBl (DP-s- 

B21, DPB22, DPB23, DPB24, DPB25, DPB26, DPB27, DPB 
28, DPB29 £±tfDPB30 «l$ftifc t 

[0006] znzmmm-vm&mzm^T. 
«sns. *&*np»fiat^Fiiii©jej|i4^ an5> 

tt. ttl,5. #^P-^SDPB13tfiT©a^©-b^> 

h(c^MW;iTa6^7'D-^co/t^ > i|,©ig^/t^->^ 

[0 0 0 7] ±D»KB. *m\t, HLA-DP®^1! 

<@#©hla np«fimB*«jirr**Sfciiu b*& 

[*1 0] 
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92 (5'CCTGATGAGGTGTACTG); 
Rftm : 99 (5'GAATTACCITITCCAGGGA); 
mm : 100 CS'ATTACGTGTACCAGTTACG); 

: 101 (5'CGTCCCTGGTACACGTAAT); 
BW#* : 102 (5'CCTGCTGCGGAGTACTG); 

: 103 (5'CAGTACTCCTCATCAGG); 
e*3#* : 104 (5'CAGTACTCCGCCTCAGG); 
mm : 105 (5'CCTGATGAGGACTACTG)'; 

em* : m (5'gacatcctggaggagaa'gc); 

E2f#* : 107 (S'GCTCCTCCTCCAGGATGTC); 
K3I#* : 108 (5'GACCTCCTGGAGGAGAAGC); 

em* 109 (5'gctcctcctccaggaggto; ' 

BH#* : 110 (5'ATTACGTGCACCAGTTACG); 
Bm* ; 111 (5'CGTAACTGGTACACGTAAT)- 
mm : 112 (5'CTGCAGGGTCATGGGCCCCCG); 
mm : 113 (S'CTGCAGGGTCACGGCCTCGTC)-' 

: 114 (5'ATTACGTGTACCAGTTA)- 
mm : 115 (5'CCTGAGGCGGAGTACTG)- 

mm : ue (s'gacctcctggaggaggag)- 

BH#* : 117 (5'GACCTCCTGGAGGAGAGG); 
mm : 118 (5 CTGGTCGGGC CCATGAC C ); 
Bfl#* : 119 (6'GAATTACCTTTrCCAGGGAC); 
B?!l#* : 120 (STTACGTGTACCTGGrGAC); 
B*J#* : 121 (5'ACATCCTGGAGGAGAAGC); 
mm 1 122 (5'ACATCCTGGAGGAGGAGC )' 

mm% : 123 (5'ACCTCCTGGAGGAGAAGC); 
mm : 124 (5'CCTGATGAGGAGTACTG); 
&nm : 125 (5'CTGGGCGGGCCCATG); 
m?tm : 126 (5'CTGGACGAGGCCGTG); 
mm * : 127 (5'GACCTCCTGGAGGAGGAGC); 

: 128 (5'GACCTCCTGGAGGAGAGGC); 

: 129 (5'AGCTGGGCGGGCCCATGAC); 
mm t 130 (5'AGCTGGACGAGGCCGTGAC)'; 

mm^im <5*attacgtgcaccagttac) ; 

B#)#* : 133 (5'ATTACGTGCACCAGTTA); ' 

: 134 (5'CAGTACTCCTCATCAG); ' 

: 135 (5'CTGATGAGGACTACTG); 
£#J#* : 137 (5'CCGTCCCTGGAAAAGGTAATTC); 

mnmim (5'gacctcctgngaggagaggo; 
em* : m cs'gacctcctggagngaggagc); 

mm : 151 (X-AGGAGTTCGCGCGCTT); 
BM#* : 152 CX-AGGAGTTCGTGCGCTD; > 
mm : 153 (X-AGGAGCTCGTGCGCTTC); 
BH#* : 154 (X-CCGGCAGGAGTACGCGC); 
BFJS* : 155 (X-GAGGAGTACGCGCGCT); ' 

: 156 (X-CGAGCTGGGCGGGCCCA); &tf 
R^J#^ : 157 (X-CGAGCTGGTCGGGCCCA)' 
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10 0 10] ctOff*L<tt 1 
AB111 
BS348 



»13] 

BEIS* : 92 (5'CCTGATGAGGTGTACTG); 

ffim* : 132 (5'ATTACGTGCACCAGTTAC); 

Bf«* : 133 (5'ATTACGTGCACCAGTTA); ' 

m\m : 134 (5'CAGTACTCCTCATCAG); ' 

mm * : 135 (5'CTGATGAGGACTACTG); 

mm : 137 (5'CCGTCCCTGGAAAAGGTAATTC)- 

Bm* : 138 (5'GACCTCCTGNGAGGAGAGGC)' ' 
iq BNtt* : 139 (5'GACCTCCTGGAGNGAGGAGC)- 
EJUS * : 1 51 (X-AGGAGTTCGCGCGCTT); 
B^** i 152 (X-AGGAGTTCGTGrCGCTT); 
em* ! 153 (X- AGGAGCTCGTG CGCTTC); 
m\m : 154 (X-CCGGCAGGAGTACGCGC); 
mmmi 155 (X-GAGGAGTACGCGCGCT); ' 
BJW* r 156 (X-CGAGCTGGGCGGGCCCA); 
mnm : 157(X.CGAGCTGGTCGGGCCCA)' 

^ »14] 

(5TGTCTGCACATCCTGTCCG); 
(5'TGTCTGCATACCCTGTCCG); 
(5'CGGACAGGATATGCAGACA); 
(5'GAATTACCTTTTCCAGGGA); ' 
(5'CGTCCCTGGTACACGTAAT); 
mm : 102 (5'CCTGCTGCGGAGTACTG); 
MWm : 105 (5'CCTGATGAGGACTACTG); 
MWm : 106 (5'GACATCCTGGAGGAGAAGC); 
mim : 107 (5'GCTCCTCCTCCAGGATGTC); ' 
&mm : 108 (5'GACCTCCTGGAGGAGAAGC); 
mm : HO <5'ATTACGTGCACCAGTTACG); ' 
fS^l*^ : 312 (5'CTGCAGGGTCATGGGCCCCCG); 
mm : 114 (5'ATTACGTGTACCAGTTA); 
^J#^ : 115 (5'CCTGAGGCGGAGTACTG); 
mm : 116 (5'GACCTCCTGGAGGAGGAG); 
mm : 117 (5'GACCTCCTGGAGGAGAGG); 
mim : 126 (5'CTGGACGAGGCCGTG); ' 
S?)J#^ : 131 (5'CCAGTACTCCTCATCAGGC). 

[0012] «ftffst<tt % HB^D-rfo/t*/^ 

^^U^X«*WT*^P-^:i»« W 92 (5 J 
CCTGATGAGGTGTACTG) ^M(C^A,T^5 0 # 

DPB21, DPB22, DPB23, DPB24, DPB25, DPB26, DPB27, D 
PB28, DPB29 *J:tfUPB30 »6tt«*»6flan&«A 



R?3#* 
BM»* 

mm 
mm 



89 
90 

99 

10J 



30 



40 



mm : 91 5'GGGATCCGAGAGTGGCGCCTCCGCTCAT, 
m$ * : 142 5'ACACAGGAAACAGCTATGACCATG, 



RS349 g^#*t : 143 5'CCAGGGTTTTCCCAGTCACGAC 
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[ooi3] *mm®isnmm\z<bm&-e^ -e 
ltp c Rmtfi#mz4>Mmm£mT?> c tv-v 

03*.f£. Higuchi 1988, Nature 332 : 543 
-546fc«k 0IE«3nfcDQ7;l,7 r fc&o&fi^lck Offi 
K*nSi:5(C. -#©€£t?£;L *^©B«K+ 
#&fi©DNA£^rT-5. 

[0014] -mz. u.m ffl^KtiDNA-efeD. g 
fclHUcuy/ adnata 5. *fg 

A^ox^ii-r^ctfcT?^, M,®tp<D&mt-*m 
mmvtbzm. *^w©»r«yD-ysffioTa!^ 

•T5^©it^fiii#-*«DNAS#W^-5^ 5„ 

[0 0 15] iMLfcislC, #?89i©HLA-DPS&5Sj£ 
Uitf^D-r/tt, PCRTit«2tt&fi|MDNA<«:# 

&«EM#SS0 ■7a-7t<DmW\-l7>J?'i12- 

if ©^©^iStAo TK^^©HLA-DP^S5E?!l©Jii|@ 

4,683,202*|£#jl©;r£) , -ei,T«*fcK**ff. 
09;ilfPerkin Elmer (Nomlk, CT)#PCRK3g£BR5g 
LPCR^Dhn-;^^LT^5ttni:'fo, PCR 
ft £<k < ftjeauA* fc»*-*#&w©iJ!flifc£-H>fc 

[0 0 16] im*©«fi»|IE^£P CRUDES 
■a-Ufe-S&fetti, KEfttfttW*©^^^*^? 
<fc»*ftH&5fcn. -jRfc, coffi^*^>rStttt» 
*»5*il**llir*i:is:±oT{iEKsn*. 

•5. «SJ^.tf. Maniatis£, Molecular Cloning: A Labor < 
alory Manual., (New York, Cold Spring Harbor Labora 
tory, 1982) CB«£ftfc&#r$#Jl©j: t. 

a. iwa**&Deafcjma3n#*»£fctt. pcr 
*«b, mz*m& <) >m&t\tmm&fr 

[0017] pcRmmmztzt?>\zm*>omz 
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ft^W*fctte^W#g*^trffi«©®S*^tt^iSlc 
«koTfr5 A3l»ft|»tttt. ft 1-10 

#W©WWW01CMfl5 tCfigSfls?. 
[0 0 18] flUMtli. MJ*- «Sftt**-rct^ 

* 5»3rafc s a ij * — tf c «t o TH^-r 5 c t *>•? * 

S. 0JAKf, #*RecAfiATP ©#ftTTA»J A— rijStt 

(Kuhn Hoffian-Berling, 1978, CS 
H-Quantitative Biology 43:63 , &£tf Radding,198 
2, Ann. Rev. Genetics 16:405-436£#fJ© z t) „ 

[0019] ±&vtc£o\z, mmmnmm® 
t-mz±itnm*owimtLTfT? cttf~ezz c p 

i»w*tt*5i*iBcaav>»«waRHW©ni, 

+»te*V>fi«li:JD»"r*!:ifcj:i3ajfisti* OWN 
258,017-9*#«©ct ; Z.n\*mt 

[0020] -*«a»»i*s*in«. pcr©*©®^ 
T. 

[0 0 2 1] ±fthrz£5\Z. *^??(iHLA-DP DNA©H 
»B*J:^»5t©fc»©PCRSf«^5'f7-t,j|«f 

5. *I8?U©§W±, ff^L^HLA-DPjtfi^aEC&JIfc 
» #©PCRJtH©&»fc, *38W©^'f 

-#©X7'fv-a>&-&j£3n-5#fi£j£ft#-E-© 

#fi©fc©©»S!<!:LTg»<J:3a&gT*5J;3IC. 
[0 0 2 2] MIC. 3WR»7^-U>y*frTTHLA-l»F 

w te^-r*T*5 -5 75-r v-^g^^^ 

»1 6] 
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mm : 144(GCTGCAGGAGAGTGGCGCCTCCGCTCAT)ftcf 

mm % : 145 (CGGATCCGGCCCAAAGCCCTCACTC). 
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£0023] p cR\zmz>7? -fv-nmmw 

E£«R*T!aMiS0 4 8©x**-> »J #x * j,^ y. 
-0>m (dATP, dGTP, dCTP, feJ:tfdTTP*&ttdUI?) 

flAtf, *3WtRNAftStt. RNA£«*i 

wdna (cdna) &M\zmTzm%tL%a?mm 

(RT) , WAtfhUIHBWtt^^RT 

CO 0 2 4] *«©*WdtDNAT»5«^, jiajfctf 

* I l^Stf*. T, DNAtf'J*:?- 

*. **»1K-vx-7ar7^X (Thermos agnatic 
us) ^S^BStTPerkin Elmer (Norwalk, CT)*»S*JR 
anTt»*«S»tttDNA#U^9-<T**TH_#iJ 

t -^URjoiymm.^mauiaiisq > , Molecular CI 
oning: A Laboratory Manual (WW «f fcEHS*iTt» 

-So 

[0025] pcR^tt. mmnmmcKmm 

> H©«4r*©«fc# >J * ft&ftl Lfctffttffc 6 

[0 0 2 6] PCRtttiftWIB/Ml^aJWlojtft, 
^ifflDNA^, »fflDNA©tSJ0ftL- l .3 Afe , PC 4 

*>. p c R£«*a}»ff« zmmms t amem* 
*±Bxm&*maH<ii*. rna/dnaps r 

S'NcTSfc**?. Higuchi isjctf&rok, 1989, Nature 
339i 237-238. MtffcKwok:fcJ;tfOrrego, InoITT 
S * 1990 ' PCRProtocol.r Afinide tOgjhods_and ap- 
plications, Academic Press, Inc., San Diego, CA 50 
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[0027] mm®<DiBKm<D%w&m>Mz-rs i 

^©ftjfcfrfttt, BKfttttf«ftHj|} WO 92/01814*fc 

e«*ftT*o. zmtmt LT*mmm*\zML*& 
tn-s. £©#&«, tfa-e&n5t^^^His» m 
MitimmmmmzmKtzztzfsts. mm 

K£iMi£&©Hi®©;fc&©j^£ LT{ g <;it(D 

T*air»DNAIC-r*. 95^-DNA^U 
jW-tftt. »9S'JMIH6««jPCR±j«ft*6«> 

•0»*«ai4. S 93,^ 

#PCR*a*®#*S?|*je;:u *[, TJWBKj6ft 

[0 0 2 8] ^-fV-iHaiOH^gjp^^g 

*iiB-ftfc^5tetttDNAaj?y^7— tf^^jro-r-sct 

a^©MMtt. MgCij ©»0Si§6-a-5cttr 
[0029] r*5,^-hj t»npcR©3Ei 

mmmsmm wo 9vi2342^ice«s nr«r»* 

[0 0 3 0] Mf*#t& PCRS«(i imsi 

n&««i4. ^^me^Bgig 236,069^ (cnt*# 

2ftT*5D, -eUTPerkin Elmer (Norwalk, CT)*^* 

[0 0 3 1] ±^Lti5lc. *»WO*JSfc*nrP 
CRiS*«*BT*61"3©a*l4. HLA-DP DNASftJtW 
fc P C Rfc£&o TK»«[it$Ji©^ff 5 c 

*»W©Btt±©PCR©fc5io©l| 
S^MffliWtt. HLA-DPfi««p»C#aT.5KlWCIg^$ 

*©^-?-tie©SS#:©fe»©^D-^$^gL, 
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CO 0 3 2] PCROCOttfflBWfcfcHTtt. DPAlt 

v**is*?m?<im%ts. rmizm-rsm 

10 0 3 3] I«»MIWSa^©«9(W03«^U* JO 

-*tt, Innis 5, 1988, Proc. Katl. Acad, Scj 8 
§:M3B-9440d^C»KBHHms, 075, 216*1 (CftSM* 

«. p CRliffi*^©it^«f^ttSaiki S, 198 
8, Sc]ence_ 239: 489-491fcJ;„Tt>gB«3nT^ 
*. **V»tt. JMttft&ftttffia*, Scharf*. U8 
6, Science 233:1076-1078 C<fcOIH*Stlfc«t5 fc 

[0 0 3 4] m 89/11547 l=*^T»i;6n&±3K: 
#P C R tDPBl«^©J|-x^ y >©** w Kg j 
6* snfctWSfto & E ± 

[0 0 3 5] -fcfc, COJSJRttlweonpByEjjjjjgpp 

ft. *H*mvmm-<;&-3mi&t*-r*m m so 
*»*©#*©«******. c<0jftT< -ensna 
***u i»B3*fsafi? (s«dpbi- 0301, mm& 
[oose] i, T . *mtt< summ^m® 

,J ^^^>^>mmmm am> ©«s 

■fe'J7y^ (CD) ©«^tcttDPB13, DPB1, DPB3 £J; 

^dpb4. 2* ***** zmmrcM±&GrF\z®&?v 
[0037] fiLmmzm2nttn?mtii?%mx2 

Al (KWJiiP7*7r) W&*X*VBm (mmf 
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H^{b©S^ttH(S#|f ffllg/ A v M ^ ff0 89/11548^ 

*«t mmmm&m 237, 362#«pk * 0 
•anrti*. *ns©tiM©HjiHi#s»£ lt^ih 
••piauwMtfi*. 

[0 0 4 0] *M9i© SSO^D-Ttt. DP»4JB^© 

*. ffijKtt. Ryn-^ttDPBl*«trA)PAl3te?© 
WSSfl-i^ y >*©« J?# D NAt^ > h |t#a«i 

>©8-U, 36, 55-57,65-69, 76*^:^84-87 ftifi<© 
WI*a-Hr«DNA-t^>M C »j M9TfclB< Dp 

ai* ianrai^ffltfe^oatx^ y >mm\zw 

[0 0 4 1] *»MO^D-^t, PCR^-fV-© 
aW© t c 5 LfcS^S^^ T-oJSfi Lt«^ 

sso ^n-^©fca6oa S!a:# j MHHn | ttiSSt71J . lf 

tf(BRP) T*5. 
[0 0 4 2] ^©^^tf^D-^n^^ 
^SttTIBffl^Jfi^tK^tfffla^p,^ 237,362^ 
(cntt»»fcj : D*i WnM , aWia , tfts) fcJB| , 
jnrwa. *©Jr^*«a^D-^© ffifflfcMt . 5ji 

*©«lfcr>V>Ttt. *S#W^ 4,789,630^ ; Saiki 
6. 1988, !LJng^L_Mel_ 319:537-541 ; ^^^0 
gawan e>, 1988, Bio/Technology 6:943-947 £#flg© 

[0 0 4 3] **W©yn-^ft* oT , ^0 -^p 
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-r i?—>a >^yvsm-fa-^rtmz-i 
[0045] mmt tm Kyh^p»h^fc*u, 

[0 0 4 6] r^j y.-j Qy Y^<r>m<ofmr 
B. SSO ^P-^HSft, K®«Stt5fcSaT» 
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#B#gfH§ 4, 683, 194^*30: rtffrfc-f -5EP#» 

[0 0 4 7] *^Wffli:©DP SSO^D-^t^tfi©DP 
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5. ^KWIC^-TiSK, »4®eTF©|SIfeliDPAliDP 
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K*i*irW»t S E £ ICJ: D£8* S&ttWHf® IE* 
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(MC/ICSIA *«t^SXB ^ajtfiT) ©&-* 

* s ©7 5 j mmmmmmz^z.*. dnrnzmfe? 
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JAH 


4 


3, 4 


3, 4.1 




HRI 


1. 2 


3, 5 


3, 5 




HHK 


n6 


4 


4.1 




LB1 


3, 7 


4, HAS 


1, 4.2 




APD 


w6 


4* 


2, 4 


1, 2 


LUY 


h8 


1. 4 


1, 4.1 


WDV 


w6 


2, 4 


2.1, 4.1 




SMF 


2, n12 


4, 5 


4.1, 5 




BCR 


4, w6 


4, 6 


4.1, 6 




GTBR 


w8, 9 


5 


5 




HAS 


4 


5 


5, 19 




DKV 


9 


5 


2.1 


1 


BIN40 


4 


3, 6 


3, 6 


1 


LG2 


1 


? 


4.1 




PIAZ 


2.7 




8 




TOK 


2 




9 


2 


BH21 


wll 




10 




VLA 


2, 3 




11 




GBA 


1, 7 




11 




CD1 


3, 4 


3, 6 


10 




CD2 


7, (5) 


2, 4 


4.2,10 




CD8 


3, 7 


4 


4.1, 4.2 




CD11 




2 


2.1. 4.2 





DP rnASj ttDPB 4.2 S»f L < £H*ia*:DP 

#gft{c-?i>T0flt©fe». r cDj v\t%mK.cm%* 
* Hyssop* &mm*Gtzmmiz&+z. 

[0 0 7 8] ±B*>6to*5«t'5fc, HLA-DPffiiicDDN 3, DPw5*±OfoPw6#gtt t-ifcb, *n£©*fffit£ 

*s;i£$^u z<Dz.t\t, mftTmmzzQsms w -r. ptttowut. m&mvi \tw*5t 

nS^ttXth-7*tDPBl«±IC»SCi:S{gilS1- S^Snfc»tDPB2.1^4jie^*^rt. ts&v® 

•5. So^CDPS, 0!l^tiDPw2*J«J;tn)Pw4IC^>^Ttt. &CD2 fiDPw2t PLTSft5tS;n£#DPB4. 2<hDPB10 

E^JftffaiEffi^S&^e^KL*:. DPw2©£g#« fe&T&ttSCtT&Z. 

DPB2.1* 5 ktn)PB2.2<»:**^nfc. PLT Ct3HTDPw4 [0 0 8 0] ggffigi) 2 : DPAlgfi^fc .fcttDPBiafe^© 

"new" mitt LB1) SfcttDPw4' («A.tf APD) tffl P C Rif <5©fcft©7^f V- 

**Sn&ttBB, »LW>PB4.2JEffl*£tf. DPB4.2E 1 fcaB«©IBBl05'60»-3*>©DPAl»fi?*± 

M\mm\Z£Z>tWM. IM3L1&&?& 0 t>DPB2. lltifi< tfDPB13Ifc^£P C R lC«k t)J|MHi-tJ&fc. tfe? 

HS:?tt?>tU>. <B#CDll«DPw2i: PLTSft^Sns ?f T- (•£{£) £, K^7-f T-*ti!8^L-eL.T79 

SSlCBilL-fcDPB2.1tDPB4.2^5i®fe?^ty < , 4 v-W&0frto®mMtLT®<~V$>?>5m&r?-<Dm 

[0 0 7 9] ±©£3ltta--*DPBlE?ijatDPwl > DPw & «fc-«fcTBfc*T. »fc*3ft*±3fc. £ffiJ©7 
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(20) 



37 

5-fT-GB98tn»ltt±«|<D«#64*U DNA#U 

[oo8i] ^-fv-ta^ftBoafctt. «ssn 

&DNAO*«fc«ISSSfir (BamHIS&ttPstl) 

dpai<z>&-x* v >v>mm£Mto**v >? v** h 

7 71* V-GH98 i€H99tt243bp* > h ^JgiBTSo 
PCR4^(Dg|O02 bpte, Kx^VXc&grTSfr 
£E0l*S<Ot><BT**. ^U^^l/^H^-fV 
-DB01 tDBO3«DPB10»3X^ V ><Z)294 bp-fei^ > h * 



6-78800 



10 



38 



**mm?%, $h&«kd&wu bp t%m7 bp«^aE 

[0 0 8 2] QBSMffi&tZWH E0J#I»146 



ffl99*lHft£TS«« E#J#^147 

DBoi«q»^t a «fl« — mmnm 

m3tf18GtZ>m% EW#*J149 

[0 0 8 3] ^5<TWW^U^-K-5/ 3 >j|«fc© 

[0 0 84] 
»2 7] 



15 

GH98 > Phe Val Gin Thr His Arg Pro Thr 

cGCGGAtCcTGTGTCAACTTATGCCGCG TTT GTA CAG ACG CAT AGA CCA ACA 

TCGCCTGGTACACAGTTGAATACGGCGC AAA CAT GTC TGC GTA TCT GGT TGT 



70 

. . Leu Asn Asn Asn Leu Asn Thr Leu He 

. . TTG AAC AAC AAC TTG AAT ACC TTG ATC CAGCGTTCCAACCACACTCAGGCCAC 
. . AAC TTG TTG TTG AAC TTA TGG AAC TAG GTCGCAAGGTTGGTGTGAcgtCGGTc 

< GH99 



10 15 

DB01 > Leu Phe Gin Gly Arg Gin Glu Cys Tyr . . 

CagggatCCGCAGAGAATTAC CTT TTC CAG GGA CGG CAG GAA TGC TAC . . 

GGGGAGGGGCGTCTCTTAATG GAA AAG GTC CCT GCC GTC CTT ACG ATG 



85 

. . Glu Leu Gly Gly Pro Met Thr 
. . GAG CTG GGC GGG CCC ATG ACC 
. . CTC GAC CCG CCC GGG TAC TGG 



[0 0 8 5] T-©A-f ^U^1f-i >B>tW 

jW#!ftH«&Ri» 258, 017*1* £ £tf P C R Z> 
WZ&orzmmvmmmmttikin Elmer (Norwalk, 

T$>?tzo mmmw-t v )w$>-Dtci)\ mz^ bp 

[0 0 8 6] nPBl»4»fe^©»-xiry>Sf|MBt<b 
tctbWjCD 2-D<D77lv- (0G19*J;»DG21i#«) 



90 
u Gin 

G CAG CGCCGAGGTGAGTGAGGGCTTTGG 
£ GTC GCGGCTCCACTCACTgaCGtcctg 
< D303 

50mM KCU lOmM Tris-HCI (pH 8.4), 1.5mM MgCh , 10 
0 /ig/mlOif^^X #175 n)k (DdATP, dCTP, dGTPiS 
£tfdTTp, #0.5 <DMmy?'fV-&tf\ZS.O 
©WLDNA#U^7— KS^O 200/zl 
0.1 -1 tig ©y/ADNA*J«ItfL»&. *MK& 
DNA^SS (Perkin Elmer [Norwalk, CT ) ) *T 
=8!BW«*-f «tt : 95t:T30S> ; 7X-U >y 
t#S : 65^^30^) £$oT30iM#;i/^JSL£o 
[0 0 8 7] HM^DPAl^^^T-ctDPBiy^-fV-CT) 

[«2 8] 



-916- 
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39 

GH98 
GH99 



K?3#^ : 140 
UW*% : 141 



#B§¥6-7 8 8 00 



40 



m 

CGCGGATCCTGTGTCAACTTATGCCGC 
CTGGCTGCAGTGTGGTTGGAACGC 



DBOl 
DB03 
UG19 
BG21 



mwm% : 97 
kw#* 98 

: 145 



[0 0 8 8] nfaM 3 : DPBlffffiefc?©A-f 7 ') 

7£g©jgTTIBK:SHfrr3. c©£ictt, -Ju-zfo) 
**. BBJ*J#*t. 7u-7Wm (5' *>6 3' #1*0) , 

t»l/<tt TXj S»*^rr5fefiDi:LT©Vi-fn*»-??^ 

sn. iic-cxttTBidmfcB«3n»j:9&HRP 
to o 8 9] 7u--mmifix\zm< •fn-zf^mzz 



DPBl 7* 7 -f — 

CAGGGATCCGCAGAGAATTAC 
GTCCTGCAGTCACTCACCTCGGCG 
GCTGCAGGAGAGTGGCGCCTCCGCTCAT 
CGGATCCGGCCCAAAGCCCTCACTC 

p«i8K<fcDMt*&;i£ttT^s;rtjmi, x©&3 

20 \z87R-Ztiff7a-7<DSmtfiW$>Z. 6t&©§IJ§ 

SuifeTfS. *^©feffliLTTfBIC^3n5y 

•tf-OSIXfe. — ~J 154tl55 S5««P 

[0 090] 
1*2 9] 
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41 



SUA 

LFQG 
VVQL 

VYQG 
VHQL 

1MB 

EEFARF 
EEFVRF 
EELVBF 
QEYARF 
EEYARF 



[0 0 9 1] 



AAE 
DBE 

BAB 
DED 
DEV 



(22) 



HLA-DPB1* i OteftOSSO 



6-78800 



42 



DBIO 

DB27 

0B70 

DB136 

DBll 

DB23 

DB28 

DB36 

DB58 

DB12 

DB29 

DB71 

DB22 

DB35 

DBH7 

DBH8 



ABH7 
AB124 
ABH9 
AB120 
AB121 



E59#*f : 99 
mm$% : 99 
: H9 

mm$% : 137 

mm$% : in 

E#!SHt : IOO 

in 

mm% i in 

|B59#-^ : lOl 
E?9## : lOl 
SMtt : 120 
EH## : HO 
E?fl**l : HO 
E*l#^ : 132 
ETiJS^f : 133 



E#J#^ : I5l 
ffi?3S^ : 152 
E3I#^ : 153 
E?J#^ : 154 

: 155 



m 



' l P-GAATTACCTTTTCCAGGCA 
X-DBIO 

X - GAATTACCTTTTCCAGGG AC 
CCGTCCCTGGAAAAGGTAATTC 
4 2 P- AtTACGTGTACCAGTTACG 
X - CGTA ACTGGTAC ACGTA A T 
X DBll 
X - DB23 

X - ATT ACGTGTACCAGTTA 

"P-CGTCCCTGGTACACGTAAT 

X-0B12 

X-TTACGTGTACCTGGGAC 

"P-ATTACGTGCACCAGTTACG 

X-DB22 

ATTACGTGCACCAGTTAC 
ATTACGTGCACCAGTTA 



X-AGGAGTTCGCGCGCTT 
X-AGGAGTTCGTGCGCTT 
X- AGG AGCTCGTGCGCTTC 
X-CCGGCAGGAGTACGCGC 
X-GAGGAGTACGCGCGCT 



* * [*3 0] 



DB13 

0B30 

DB14 

DB31 

DB75 

DB101 

DB121 

DB16 

DB32 

DB59 

DB17 

DB33 

DB122 

AB112 



E*l#^ : 102 
EW#* : 102 
WM%% : 103 
B$J#9 ; 103 
K59#^ : 124 
E£l## : 131 
mM*% : 134 
EflJSHf : 104 
E*9#*f : 104 

mmm 115 



105 
105 
135 



- 92 



E?4 



"P-CCTGCTGCGGAGTACTG 
X- DB13 

"P-CAGTACTCCTCATCAGG 
X-DB14 

X-CCTGATGAGGAGTACTG 

CCAGTACTCCTCATCAGGC 

CAGTACTCCTCATCAG 

"P-CAGTACTCCGCCTCAGG 

X-DB16 

X - CCTG AGGCGG ACT ACTG 

"P-CCTGATGAGGACTACTG 

X-DB17 

CTGATGAGGACTACTG 
X - CCTG ATGAGGTGTACTG 



[00 9 21 



[*3 1] 
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43 u 

hla-ppbi^m rattofcaosso 



IK 


DB18 




: 106 


1 *P-GACATCCTGGAGGAGAAGC 




DB34 




: 106 


X-DB18 




DB72 


EJ9#^ 


: 121 


X-ACATCCTGGAGGAGAAGC 


I-E 


DB19 




: 107 


"P-GCTCCTCCTCCAGGATGTC 




DB37 




: 107 


X DB19 




DB73 




: 122 


X - ACATCCTGGAGG AGGAGC 


L-K 


DB20 




: 108 


"P-GACCTCCTGGAGGAGAAGC 




0B38 


EH#^ 


: 108 


X-DB20 




DB74 




: 123 


X - ACCTCCTGGAGG AGA AGC 


L-B 


DB21 




: 109 


"P-GCTCCTCCTCCAGGAGGTC 




DB39 




: 109 


X-DB21 




DB62 




: 116 


X-GACCTCCTGGAGGAGGAG 




DB92 




: 127 


X-GACCTCCTGGAGGAGGAGC 




0B155 




: 139 


GACCTCCTGGAGNGAGGAGC 


L-R 


DB63 


®m*% 


: 117 


X-GACCTCCTGGAGGAGAGG 




DB93 




: 128 


X-GACCTCCTGGAGGAGAGGC 




DB154 




: 138 


GACCTCCTGNGAGGAGAGGC 






*20* 1$ 


132] 




HLA-DPBl^ 4 :/#tt<Dfc»0SSO 










mm 


H 


km 




: 88 • 


TGTCTGCACATCCTGTCCG 


V 


AB97 




: 89 


TGTCTGCATACCCTGTCCG 


I 


AB98 


: 


90 


CGGACAGGATATGCAGACA 



mi 



GGPH/VGPH 





DB25 




122 


"P-CTGCAGGGTCATGGGCCCCCG 




DB40 




112 


X-DB25 




DB64 




118 


X-CTGGTCGGGCCCATGACC 




DB76 




125 


XdGGGCGGGCCCATG 




DB94 


mnm : 


129 


X - AGCTGGGCGGGCCCATGAC 


GGPH 


AB122 


: 


156 


X- CGAGCTGGGCGGGCCCA 


VCPM 


AB123 


mw&% : 


157 


X - CG AGCTGGTCGGGCCCA 


DEAV 


DB26 


ffi#l#^ : 


113 


s *P-CTGCAGGGTCACGGCCTCGTC 




DB41 




113 


X-DB26 




DB95 




130 


X-AGCTGGACGAGGCCGTGAC 


'ALL" 


DB77 


bh#9 : 


126 


X-CTGGACGAGGCCGTG 


DB123 




136 


X-CGCTTCGACAGCGACGT 



[0 0 9 4] ±<D%\zmhT> DB28HDB32 ~f 
U 9< XTSfc*, DB28tDB32«f^t» D K-?-ft-?tlDB58 

tDB59*«5 t<t t)fin&je**#« z. t«t^«* c t 

<cagT^#7?fe5„ flDAT, ^n-^DB63(iDB93<kt) 
S. "ALL" 7n-?-C;&£DB123 (J, ®^BOl-<"3' 



10 0 9 5] ss#tt. «ffl-rs«is©as*iat«jfl 
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(24 > ftffl¥6-7 880 0 

45 46 

lt^1^ D Z yizmm m ^'^ « * co o 9 7] ftmnmo.1 xsspeto.ix ast***- 

[0 0 9 6] *©±5fc*#tt«»fc**sn& (Bu JK) fc*WTM»redtr*. TBfcS»©.k3fc 5 
ST 19 ?Ut JH!!S81 ' ~ (12) :4024 - 4030 * # ^ ****7>WA«*WWto*tt. * D* 

XT>A-7iI|J, 500 il*&00.5 g ©^3- [0 0 9 8] 

0. 5 g U K=jHf P ij K >. 0. 5 g ©BSA (Pen [|g 3 3 ] 
tax FractionV) fc^rf 5. * 

DB10 5 x ©50/42 *fc 

DB27 5 x ©50/42 3?^ 

DB11 3 x ©42/42 H*0 

DB28 3x@55/42 *fc 

DB58 3-5 x ©42/42 $^ 

DB23 5 x ©50/42 

DB36 5 x ©50/42 

DB12 5 x ©50/42 

DB29 5 x ©50/42 *fc 

DB22 3 x ©50/42 

DB35 3 x ©50/42 *® 

DB13 3 x ©50/42 

DB30 3 x ©50/42 *ft 

DB14 5 x ©42/42 *® 

DB31 5 x ©42/42 *?S 

DB16 5 x ©42/42 fc® 

DB32 3-5x@42/42 *8 

DB59 5 x ©50/42 **8 

DB17 5x@50/42 *?S 

DB33 5 x ©50/42 

DB18 3 x ©55/42 *?8 

DB34 3 x ©55/42 *8 

DB19 5X®55/42 *?S 

DB37 5 x ©55/42 

DB20 5x®55/42 *& 

DB38 5 x ©55/42 *i§ 

DB21 5 x ©50/42 

DB39 5 x ©50/42 

DB62 3 x ©50/42 kfe 

DB63 3 x ©50/42 

DB25 5x@50/42 *fc 

DB40 3 x ©50/42 

DB26 5 x ©50/42 

DB41 3 x ©50/42 

[0099] mz7-b<7*7)i7>*=i*Mma.) ifi -fX*H6ft»-r*ct«tT?*«. 
^' J ^*" >3> ^* fc ^** [0100] zo>mizmmtoM7v^v-i, 3> 

OKSItt^D-^ < D*Slc»^<o T *, T ^ D _y a) ^ 3H mCL . „ 5J SDS . 10bM Tr|8 _ |ffii ^ 

Ce^I^^^T " >«19V-CDyp-^DB27. DB28, DB29, DB35, DB34, 

U^^OS^yn-^l-iitw^g^ 50 DB37> DB38*«fcUCDB62te^^Ttt55-CfcT, 17v-©7 



—920- 



(25) 



47 

O-7DB30, DB31, DB33*J:tfDB59lCr)t>T{i50 , Cfc 
T, *UTDB40S<ktflB41fcotr>Ttt60 , CI;:T. 30~60 
#W*iST5. 8feitM8&IJ3M IMACL ; 50mM Tris-HCl. 

xw&mmm. c w 7 u 94 tr-^ 3 no 



®M¥6-7 8 8 0 0 



[0 10 1] mW4 :DPM#fla&^g>/vf7U^ 
-tf-^3>^«ffflg)SS0 7o-7 

ftSSO -7u-70mT&\Z7F;T. 2-fcs/N©7D-7 
tf&mZft, MiHLA-DPAiafi^09®rx^V> 

n-s. AsoitAso2«. znznt^t-y (m) (75 

/&31) <h^;^3> (Q) (75 7850) 



25 



AS03£AS04tt, iE-n^n^;^^^ (73/K31) 
t7)V#-> (R) (73 7850) Z&tsZB&tif* 

> h^*-r^®«-PDPA2^3iae^tife^-r^. 

(0 10 2] AS02tAS04tt» ^;^5>^tf50fi<Dt 

S'j-rs. -etis©7n-7»i, •en^©^tt73ygs 

A-^S?S*J:r/0. 5SS SDS£££f$&«JJ-C42'Ct;:T4>& 

<t"bi«w*jwa. *ns©^n-^fttt5*©* 

(aftttffficdD 7"n-7ffiM«5' * 

6 3 ' ^isn^sn*. 

[0 10 3] 
[*3 4] 



'-7" 





WW* 




en 






AS01 


ww# : 


93 


AGATGAGATGTTCTATG 


2 x SSPE. 0.1% SDS, 


42 


AS02 


E5>J#^ : 


94 


GTTTGGCCAAGCCTfTT 


2 x SSPE, 0.1% SOS, 


50 


AS03 


K5d#^ : 


95 


AGATGAGCAGTTCTATG 


2 x SSPE, 0.1% SDS, 


50 


AS04 


B8I## : 


96 


GTTTGGCCGAGCCrm 


2 x SSPE, 0.1% SDS. 


55 



[0 10 4] mffim5 :SS0 7n-7<>:©;W7l);y-r 
•g— >g >IC.fc3ifl@gftfcDPBlffiffJ<Z)a-#T 
24©HTC (FfgfteSft&fflMtt) *6©PCR»** 
tlfcDPBlK^JS, "p-g^sso 7*n-7*0/1*;V (n 
= 9) fcfflVvfcFy h?ay h*afc;feV>T#*rU 7 a? 
o-^©jS^/^->jj^DPBlS£«ISIUfc. MB»6 

© d n a ©ftffi li^ssM i \ztsm s *ut il 0 T * o &. 

>*, *6S0J 2 (C|Eic©$D< 75-f V-DB01i:DB03Sffi 

■oTPCR&mzzvmmitLtbtt. &£u dna*» 

±E*fcWfc«Bfi^6©DNA"T?»-3fc. ~©Slg&© 
i^TIt S*H»©t>r* 1 U-^-fey b ©#:£»£? 

(0 1 0 5] *ffl3tl&DNA*7^;^-±tHy h 40 
^□y htfc ; &SS0 7n-7t©/W7uy-ftT-v 
a >l-<fc5»«f©fc»(xa^©/1^;US:#tf!giJj@©7^ 

tt. 0.4N NaOH i25nM EDTA %-£tJ®m 195// 1 
£f&»Tf5;r£lC c kl3&Ji4ii4&5//l tJHtttUft, 



-?-bTST9ft©1iSGenatran 45 (Plasco, Woburn, M 
assachusetts) -y-i n>7-f Jt^— £;ja?a&ij\ -etl 
&£Kyh7Ds/b pfiffl ©B i o-do t (B i o-Rad, Ri chmoD 
d, CA) gHftCAtl, tWt^jrhU *UT#£ 
X^*0.4 ml©20XSSPE (3.6M NaCl. 200aiM NaftPfoS 
<fctf20mM EDTA)T-rTViJfc*. 7-f JI^-fcttDfflU 2 
xSSPE*-C-rriT, ^UTJES:*- 7>tpT80"CtCT30 

10 10 6] 7^^-±©tW«*»W«!)SS0 7*0- 
7*t/W7U^-fX«U»«:. /W7'jy-ft;->3> 
tt, 2 ~ 5 ml ©Ai" 7'J ^-f -tf— > 3 >&$tp0. 25~0. 
5 trn^;i/©7D-7&ffioTff^^:. WfVWe 

SOTSofc. £©Drai3Jft*©8**TEfc*U 7 
^*-±©K^VW7U^;CLfc7 , 0-7iJj;tf 
^7n-7lci 9&£B£n;fc3- H73 /HUSHfe* 
f. 

[0 10 7] 

«3 5] 
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(26) 



I 

B 
2c 

Vi 

M 
I 

I 



49 



Iff 



-78800 



^ - B 

C3 ii 04 csj CS» «o CO «0 ^ ^ ^ ^* *T **T ^ e4 lO 



HOW 

eo <x* -co 

ea QCDH 



Is:: 



-id 

£I3> 



3i 

35 ca 



OOik/CDOOOO 



CO 

11 



I i • I 



- -I- -♦- I < l • I I l l i I • I ' 



I * i I 



I i i ( l i ► 



► I IT I t 



_ _ „ 

l->o5jtx:c»£»-»i-i«2colo'-»£3cx:iocc«:co 
cocqco *^»-> OOOOH 



* # • i * * 



50 



joo 

* >> to 

+ * N 
I * ft 

v C VnS I 

J 0 V 

J I Q»c 

Qoj-oQ < 

i i 

^;a) ©do to 
< i «g** 

ZD 



[0 10 8] SSOyD-y^ffl^fc/W^iJ^-Yif-^ 
a >»ffK*^<»|fi©DPBlSfl!>tt3tfc^lriTK±Tli 
K»©DPBll!ft»Sr5»:ftfc, feJ&DNA'MJ') 

##TS#£itfiT£lffflLfco «M.tt* Kftltt sso 
yn-^DBll, DB17 *J:«lfflaot/W^Uy F*»* 
b&o DB11, DB17£±^B20lCJ;D3-F£ft<57Sy 

•tt-tn-envYQL. ded *j:aiEEn?*a. 

A, C^ct^DcoaSH, E#IVYQLtW)PB3, DPB6, DPB1 
1 £<£tfDPB13 mzft&L ; ELIDED *tDPB17, DPB14, 
DPB12, DPB9, DPB6 *<fcyDPB3+fC#«L ; E*JLEEK(L 

-» mm **Ttvmmzi?teri>ct*7ji+. ya 



(*»©Rrj&Ttt) teDPB3T&3, <k^T, SSO 
®&m\zm~3<Un 1 0DPMi£DPB3Tc&£ o 
[0 110] fi6OK^0DDPBli!$|gacD^flfJcJ:0«ia 

SW.C ) fiE^Sffci^TfeDPBUtfi^S^ftjes 
tlfc«^^-To IM C0XODPB1U (&88wl-*w3) & 
J:tfBM210DPBlU (JKmfwl-^^>^) B, }&«(Z)1!H 
*i£*3ESn&. +/-«• ^D-^*fcT»J^ 
^W»6nfcCtft»f. ft2fr0>«6 (BM21tT0 

K) , c©av^if^;wi, «®Aif{i7^ysaKvH 
[0 111] ±0««ttt««AyD-^DB 
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zs3>mp>fr\z&&t5. mm^r, dbis^q- 
/w 7>j y-r tr--> 3 >is>f+)w±u'&z. 

[0 112] E0*JMrc»flLfcSSO ^n-^(D/^ 

CO 1 1 3] £©»£;*«. gfcSDPBlftijtfci^ 
J*t £DPB1E#I£ H#©#g0gfc S £ C 

So l*u&9»s» *«WK«fcDiittsn*i!»© sso 
[oii4] nrnms : pcRjgiBanfcgw@^©D 

N Agggagr £ «]: U 7 -y »ffia#©HLA-DPS!^ 
"fe'JJy** (CD) ft^S4A©«*©Mftft PLlffi 

fts u -t ut*«« i ictag©a o opbi (fg- x^ 
a>mmmmmzm-3utc. 

[0 115] CDiKiSg©DPBl©DNAE^jgfcJ:t3#€> 

cDaiflas^cDifflflatjtR-ra,!:, DPB4.22tfflser 
©jBancW5**JtJni*tfts^t*tgg|$n<5. jd*. 

T, DPB10 ^i»eTFgB^J(i2Affl^H«©CDft#{C# 

^ns©*-?**. 

[0 116] mffiM7 : SS0^D-^A>fyj^1f- 
v-3 >^grlC £-5 -fell 7-y ^^at#©HLA-DPg{^ 
CD£#t*19A©&#©»|JB£43A©#CD#J!8©«ja£ 

SS0yD-^/W^»J ^-f-tf— >a >^#ftCct OHLA-DP 

fc. CD**ititf K»«©«*tt*T-f * 'J 7ffl#T?3& -o 
&. DNA»HJtt«lMllltE«fi!>aD-C*ofc. tW 
0PCR*«tt*ji||2fc|Bll©aDT*r>^ i#1§2 

[0117] #vr%mt> mmm\zit'<Tcm%\z& 
^tdpb4. i^fi»firi ft fc**wi*ttqg» en* Z. £Z 

TRbtc. ^©^4®eTttCD«#19A»Pl2AtC#ftLfc 
*t!&#Ttt43A«*>3At£©aHf?&bfc. DPB4.2t 
DPB3#£iI£rt4;t CDft#19A+17Afc?WEb, *H« 
#TI443A1»15Afc#ttl,fc. «€^S!DPB4. 1/4. 2iSCD 
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&#i9a<pioak#ieu ttm&%nmzk*t>?&\ 

[0 118] &8Sgi)8 : aE^Witt^©BIA-DPjB^ 
«. !P^DPAli5j;a5)PBljt^©^-X^V>^tf^ 

«**jfiW2CE*©ao p c R&mz& oJWR«b« 

£. fc£U ttE*»W«f>©iBlte©«K*SS#A^© 
10 # "J d T jftSK J: 0 7 ;^-fc«t t> HJgfl:*nT^* 

*%^©7°D-7tJiif$nfett^t£A-f^u^x 
[0119] H«fl:snfcB?w*«yD-^<z)iiHa 

««a^#ttffiS^IB^WO 89/11548 ^fcE«anTV» 
5. 7^;^-©/W7*'J^-fif->'3>* < kUtj!fe#^ 

fl=tt, %±\z-mvit/\4 7u Hfent*-*««jg© 

3? [0 1 2 0] £JB##S#&n&fc®itt«LJ:3fc-r 
SKftS. 1^1, W$ P C RUMi&fe.ktfBjgfl; SSO 
7"D-7*i©;W^'J^-fii-j/3>Cj:0, DPHKo 
l->TiK5. #£##£©it8© SS07*D-7©ig-&;i 

[0121] ggiiM9 : mvv&lM*k£=: gg 

%!&SftfcSS0 7a-:/£®ofcHLA-DPg!feg 
!grx*V>£&#JB©SSO :/n-7*£&oT39A©i@ 
fltf>&©lWfi©/^;i/£DPBl#4«£^t;:^V>TI!ft£ 
35 l/fc. K7"D-7*$S^71J-f^;V^->^-if(HRP) 

[0 12 2] ^Wr-5aUBfil4A0IDDMS#, 5 A©DR 
3 Wm\WI&M> *J:rJtPLT (C«fc0DP7*5>i/i:UT 
M^$tl«:19A©ETC ^60fc©T*o&. IDDMft# 
tt«****KJ:0PI«*n&. 1 KSB«©ffi 

0. M*^DNA&jft(iltfc. 50dM Tris-HCI, pH 8. 
3 ;2.5mM MgCh ; 100« g/ml©-if55 1 > ; #0.75mM© 
4a©x^+->5??l^^->'H= l J>K ; T^-f^-DBOl 
40 *ir/^)B03 ; Mtf KTaqtf "J % 7-K*ttTZRfSU 
£«9 200 u\ 4>T. PCRW^ffioT, IM BP 

■6DPBiafe-?©^=x^ v >gjeffi-a-ujs)fc. 
[0123] M®mtmm7uyj-Mr&<D£5n$> 

otc : 94'C'\©30f}>W©in^lC^:l>T-?-©fflfl[-e©30|}> 
Ffl©< >^jl^—>3 > ; 55*0^© 1 ^©JftgiC^H 
^©Mg-eWSOIJ'WI©^ >+a^-v3 > ; 72'C'\© 
30g>W©HDf't^^T?-5-©fiST©45#K©'f >^^.^ 
— >3>. £©!l8£421K^&t)ML;fc. iiffift. 

50 7-na-x*%tsyfr±-c<ny)m§$.%mzi:r)*:=.? 
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U>^LTDNA«jJt*TWC**3^£3*tl|^ 
ft. 

[0 12 4] Genatran:MD>K±fcl50 vl/Fyhto 

7^;^-*5^rauvsaatfco uvftsatmen 

fcBSfS&fcTa*. 0.4NNaOH £25mM EDTA **tf 
JSWS ISO Ml fc*HTPCRBHMM&5itl 

[0 12 5] /W^U^tf— >3>j»fc* ttttft^O 

5^3 (1XSSPE, 5Xf>/\-7M 1 % Tri 

toDX-100 ) *-C15»W-f >*a^-M/fc. HCD^ffl 
/W ^ U y>f If- > 3 >»«tettSDS <Dftt> 0 KTr i ton 

x-ioostt^fc. A>f^y^*-3/g>Ht, ien* 
A/iloyn-^tJEfc^HJMilifi-Hnibjt. 
[0 1 2 6] HRP *»^D-y©5-6©l^*#ty2.5 

40#ffl>f >*A"t-hLfc. «fflL&^D-^|4DB27. 
DB28, DB29, DB30, DB31, DB32, DB33££tfDB35T&o 

3>^> *i^3{cffi«oaD, msumMttiT** 

m*> 0.1XSSPE, O.lKTriton X-100 +T42t;fcT10# 

[0127] HRpgis^nfc ssoyp-m *wm\z 

izMj&tzm&ftmmm&mm wo sdmmmsx&m 
mwo89/o293i mz^rm^ntz^miz^rmm 

LTco Levenson££tfChang, "Nonisotopically 
Labelled Probes and Primers", PCR Protocols 99-11 
2 H, Academic Press, 1990, M. InnisH'b^fig^C 
t. 

[0128] ^nsoartfettMWfc, 

(#l;U£Beaucage£, 1988, Tetrahedron Lett . * 
DNA 

10XTaq_gff$ 
IOOeM dNTPs 

DPBl^^-fV- ClOniM UG19 
DPB2^^^Y- ClOmM UG21 
Tag #U^7-j? 5 U/ml 

[0134] tiyzmgmo ZtoTLT 200 n\ omn 

®m\ZtZ>o 10XTaqJ&fct 500mM KC1; lOOmM Tris, pH 
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♦ 22:1859-1862) IC<t ORR^n-^fce^U 
7fcPU*«tt, *>/im 09*HHRP fc^yUt^ 

[0 12 9] XBttffff4,962.029 ^ilXH^ITW 
H&PBSfl WO 89/02932*|TH\ HRPttN-TlH'S t 4 - 

G-7$/f]7n't)\,&$ 1 ftL T&m? \z m& a n 

[0 13 0] 4***1 : 8(7) HRPStXXx^ 

JfcfcfcUT BRP^u>KMttK:mrr«. *Urf* 
^U^K^O-^&DNA^SB*T^U 

(CH 2 CH2 0)4-P(CIbCH 3 CN) »(i-Pr)0 fc^TSaJS^ 

[0 13 1] /\<1 7V y-t XV1t7u-7$:$tS$ffi 
Sheldon £, 1986, Proc. Nat I.Acad. Sci. USA 8 
3:9085-9089fcE«3n&«k5&> TMB/H2O2 Sffiffl-f* 

WO 89/11548*|fc:B«S*lTlr>*. ««<*tlfcD 

» [0132] aatfiiio : BRpaaanft sso7d-:/£ 

ffiofeHLA-lffBiaiftfe 
A. PCI 



DPBi^£«i4asi±0 sso-fu-y oe?j»aw*u 

r^M^F) **5Ct39tT?*, WWDNA* 
EjeLTl>&m§£, 0.5 -2 jug CODNA^LT20 
0 //I ©fia»*fc*lvri|fcftff5. £D4>»ODN 
A, IP^lOO ng«»i*l/»^Ct39tT*«a«, ^OJ; 

5ttBWCtt-««ik©»>f^^ EP^45ij--r^;i/oii 

4^ [ 0 1 3 3 ] P C RHJStt*(D*^& 1 - 2 &p B TOSjffi 

0. 5 ~2 mg 

20^1 

1.5 ti\ 
^fetiDBOl) 10^1 
£fd*DB03) 10m I 

1.2 n\ 

8.3 ; 15odi HgCls «<fctfl mg/ml if7?>TS§, ^ 
50 O^Rg (fiP^DNA^L) SaPCRfiJSfc^**'** 
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~C$>Z. &Mmz\t, Perkin Elier (Norwalk. CT)DN 

A^{ui8git»T<!D3o~35-y--i- irjwmm-v+ftr&z,, 

-fV-^7DB01/DB03 7-->) >{/ttS5X; 

[0 13 5] B. H-y^n^h 
7u v h\Z-l-fttl.m£t)&^® 200 ng <££tr. bfrh 

^lt^^T«. DNAt50«l ©0.4N NaOH t25mM EDT 

GenatranP£3rf 2XSSPBTS£it\ £V>T 
55/tl ©*ttDNA£Fy h7nyhgg|;:g;vf-5, 

K*2xssPET?-rrff» uvyt^(D5ftffle>&m, bps 

StratagenelcJ:DIR^nT^SStratal inker 1800 11 
UV3fcffi(f»T©55 BJ/ci»|«fcJ:D. 

[0 13 6] C. /W^U^-fef-v3> 
M^StX2xSSPETS6-a-. ^LT8 X12 cm ©K (H 

i~i.5 tfn^;p© hRP7d-:?£$ 

A-r^ijy-r-tf— > 3 >^ (iS spE (Mio , 5 

Xr>A-m«U Triton X-100 

K£ O.lXSSPE^Jtt; 0.2% Triton X-100 T10#Wm 

rf-T£. -&©flfi©j&T, a>%£.Xf 

^Q-y«DB27, DB29, DB30, DB31, DB33, DB34, DB3 
5, DB37, DB38, DB40, DB41, DB58, DB59, DB62:fcJ;a3) 
B63Ta&5„ 
[0 13 7] D. ftffi 

WtZMZTmzmmZ&oT, Bugawan 1988, 
Bio/Technology 6j943-947 tLT&m 

5. &£$»&B<h#l£5#IBH>*^-hU aW 
*C-?5#ni«»U ^UTS3tTT'aaf«Ci:THB 

(StffiiSC 48 ml t2 mg/ml ©TMB 2. 5 ml) £&mo# 
M-f >*a^- hf* Z. t \Z <£ »3tltii£fT 3. 

[0 1 38] SffiKBtt 100 oH NaCl, 1 MRUs, 5% 
Triton X-100*i^l%S(EKr=¥Xh7>T»5. Jiff 
&C« 100 EM ?X>Wt1-h pE 5.0T*So TU 

B it3, 3', 5, 5' -J-hyt^frKywy-zfo 
S. 50.5 il ©H^&C/THB IC23MI ©3X HzO* < 
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ATT*. 4Cfc*W**oT»I^TT«±ICfi«| 
(Jgfitt i~15#fB]£i;s) „ 4>ft©gffKc 

®affiCS#£30»K2|5i»rjjir. K© 

[0 13 9] CJlCE«0*JSJttXK: SSOT'D-^J; 
tf:^V-Etf{C*fti=,&$tj*y Mi, JEfllT?. ifc 
®W*MTfl.'r)gS|rfl«iafflfr©HLA-DPa^lft)tfc# 
-70 ffi-C&S. jEffi^DPi!^tt^-3^©E#ffi^|cSgT 
**tfc**«53. £&#£g$#©IEiifc 
HLA-DPS0-SM4, ^a»fflfr|g»ffll»j]:-t»M1t±ft» 
ttfr&©6fr±fc:&fi:3#<&l,:n&t,>. ^-5a©HLA-DP» 

'>&BIB55ttJRA fcitflDDMfc^tf) CBWT«J:5fca 

fcttsffl-p, ^^&Himwffi«*«snsii©wBSi^© 

[0 14 0] IE*i^-DPl!^tt&B¥£&V>T*Jl 

[0 14 1] &66W11 : 15:/P-;/DPBll!fl»i?7.y-fr 
H y h y h&kxm K y h 7a y hJWfV 

Dffi5(B-?-LT®^Fffl2i@&ffiffl-r^. M^Dhn- 
)VU, Bugawan 6, 1990, Immnnogenetics 32:231-241 

(zntt&%tLT*wm$wz&&&£ftz) \zmm 
snfc<fc 5 fcmmter&tzm&m&mzftmtzm 

[0 14 2] A. Hy hZ?Uy h 
^ , 7-fT-UG19tUG21£ffl^T. ^n^©^?^ T-fc 

40 &m±\zft&ittz. mm ngcJigsn&DNAso. 

4N NaOH fei^niM EDTA ©gffi45/zl +T?^miCT10 

[0 14 3] P (Genetrans-45 [Fiasco, Woburn, Mass 
achusetts ] SfcHBiodyne (Pall, Glen Cove, New Y 
ork ) ) S2x*Ja-ij>g^h"J^A-EDTA (SSPE) 
SfclilOmM Tris, O.lmM EDTA 4 I T?^J6S^'a-^„ 
r> K-yh^nyhSS (Biodot, BioRad, Richmond, 
California) £&-3T50/il ©^ttDNAK^^Ktca 
Stratal inker (Stratagene, La Jolla, Califo 
>0 rnia) SffioT50 mJ/cm 2 (C*^TDNA*KlC%n^ 
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-78800 



(uv) wse-a-swicffiofcotn 
a 

[0 1 4 4] /Vf^'Wif-i ^3>tt*SMCtt±f3 

Stt*. ff§-&liSSPE (Jg®©Jg£T?) i5.fctfO.5JSF 
7*->;HSK± h U ^i,(SDS) ©/Vf :7>J ^-Y-tf— > 3 > 

?30~~60%W\-i f) 9<i tf-i y 3 >£fr 3 (96#©gi 
. tW7-fW-S O.IXSSPE+O.IX SDS+ 

[0 14 5] %-&<D7o-7&£W\'(zr')mt- 

->3>*ms. tamci ^ffiofc/w^ij^-r-tf— > 3 > 



5* 



* LT3M TAMCI, 0.5* SDS. lOmM Tris (pH 7.2)fc«fctf0. 
lmM EDTAfT}gjS©tiSI:*^T/W^U^-1'tf— > 3 
>*ff5. 3M TAMCI, 50mM Tris (pH 7.2)jS&Xf2mvi 
A+-C37tltT10^W. £V>T£H©55&i8ia«l;:-clO# 

[0 14 6] TSfcfc^T. ftMgc^n-m ta 

mci iso/w^u^i?-; yaymy-c^m-r^tztf) 

SnTHfc(^£. }t»©7'D-^ttSSPEiTAMCl COM 
#©/W M M~i V 3 >*frlC«t»n-5, ±T©DP 

bi zfu- yomi\tii%i&Mm tw&m<$> k g&a nr 

W*. ®^B©-T<"3' ©#Bj^E?!Ifc«raWT*DB. 

O-Ju-y (DB123 . E*J#*?- 136, 5' CGCTTCGACAGCGA 

CGT 3') t>££n5. t© TA11 j yn-^tt, 

,j ^_. >3 ^EffclC^ttSif ilSnfcDPBl DNA©S 

[0147] 
[S3 6] 

(t) 





SSPE'W ;/y if 4 


SSPB (T) 


TAMCI 


11$ A 
DBIO 

DB1KDB58)* 
DB12 

DB22(DB117) 


5 x 
3 x 
5 x 
3 x 


50/42 
42/42 
50/42 
50/42 


55/58 
52/58 
55/58 
55/58 


mmc 

DB13 

DB14(DB121) 
DB59 

DB17CDB122)* 


3 x 
5 x 
5 x 
5 x 


50/42 
42/42 
50/42 
50/42 


55/58 
55/58 
55/58 
55/58 


fi*D 

DB18(0B72) 

DB19(DB73) 

DB20 

DB62 

DB63 


3 x 
5 x 
5 x 
3 x 
3 x 


55/42 
55/42 
55/42 
50/42 
50/42 


55/58 
55/60 
55/58 
52/58 
55/58 


««F 

DB40 

DB41 


3 x 
3 x 


50/42 
50/42 


55/58 
55/58 


All 
DB123 


3 x 


50/42 


55/58 



CO 1 4 8] H^bDNA-MD HRPgiJ^D-yo/W 
)VOi>V> (TMB, Fluka, Rod Kon, Koma, New York 



A, pH 5) +0.1 mg/ml TMB l£gr?\ 
[0 14 9] O.OO15%0Sj»SS-\<Di§Kft*^COttS 

nz> 0 «to.oix«ff»cic»TctK:iORj6«#ij; 



-926- 



59 

ECLj§fc?&tfj^*.;, fs (Amersham, Arlington Height 
s, Illinois ) SfoT, HRPg^7n-7©A-f7U 

[0 15 0] B. ipy^p-y h 

1989 - Proc - Watl. A cad. Sci. USA 86:6215-62191^13 
[0 15 1] *«tt±B©Hyh^nyhtH«icfr*3 



(31) 
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50 



«*fl9fc«tH^u *'J:*5tirk:*^K7*D-7ftB 

PE. 0. 5* SDS«f>T50t: |CT'>£ < £ fe30^Pflffi^f^ £ 
tlcfcO, *«££©7n-7$BS£T5. 
[0 15 2] &ffll,£l5©7a-7£, -etlSAt/W^ 

if tt, ±&©K* h:/Dy h;fraT&/fll,tf:l5©7D-7 
fcJ=9*ttlsn&0£Hi;xi;h~7 % e**. #7n- 

EWa«t»fc*A6n*. ±lLft ton j 7n-7fc;r 

[0 15 3] 

M?3 7] 



««A 


DB136, DB36, D812, DB118 


ff*C 


DB13, DB101, DB59, 0B17 


*«D 


DB72, DB73, DB74, DB155, DB154 


««F 


DB94, DB95 


AU 


DB123 



[0 15 4] /W^iJ^tf— > 3 >©&j6fc, 
-^Stl&«fiDNA&95'C»CT5»M*tt3-a-, # 
V»Tr*±-C»aw*. 50^1 ©»DNAS, 70//1 © 
20 «/klaM, 7 >7e S »-i B p (Amplitype 
Hoffmann-La Roche Inc., Nutley, New Jersey) t 
-WZ2.S nHD^mztlft (50t:) /W^'J^-f-t/-5/ 

3>&& (ixsspe, o.sxsDS) *e7<r/k?-cmi 

f*. «i*««l'T50 , CfcT30»BA-f 7U ^-f tf— > 
3>£ff5. fiS*«tf42t:C*lr»T0.25XSSPB, 0.1X 

SfcA-f 7'J^-fef— > 3 >*iwuf 

[° 1 5 5] %S6^112 : 257D-7DPBlgJ^7y-fe-f 
*SWlCtt*^ii(ciH«©iirj-rfc5)0t, 75/K33 
~36 («#B) ©5-3©S^^Xtfh-7ffl©5(@©ji 
JD©7D-7. 76& «fi«E) ©3^©^75 7Sffl 
O3ji©®iDC07n-7, *ir/73y|684~87 (ft* 
F) ©GGPM*J:atVGPMXKh-^SKa|-r*&«.02jH 



[0 15 6] U^L&jJtfc. »£tt«4nKft*£tt{|| 
3n-5ffi*iJ«. ±«LjtJ:5fc«l*BiH0 5«©7n- 

!i<tLTBtE7n-7©1r-.y h>t>l: tah j 7p-7db 
123 *t^*n-5. *ns©ffi^Jtt±S^JSWi:E3aia+ 

[0 15 7] /N-f 7*>J^«-5/a>tt*«»fctttto 

y-r if— > 3 >*«fcr«*iMif|:*T»K*f . jgffi©jg 

SOSSPEtO.5 %©Kx">;H5SH7hU^A(SDS) ©A 

lmlfefcO 2tfa^;i/© HRPft»7n-7£&oT (96 
-Ufty 4 )V9-&fcf)8 nl©/W7'J^1f-v 3 > 
®S££®3) *&&©*!£ (SK) fcSHT2O~6O0W/\ 

^ffioTo.i xsspe+o.ix m<pr7j)v*-zm? 

[0 158] 
[S3 8] 



40 
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(32) 



IS 



A 
A 
A 
A 

B 
B 

B 
B 
B 

C 
C 
C 

c 

D 
D 
D 
D 
D 



E 

E 

F 
F 
F 

'All/ 



61 



4#BW6-78 800 



DB27 


] ran 


DB29 


woe 


DB35 


VBOL 


DB36 


VYQL 


AB117 


PPP1DP 


AB119 


PPT VDP 


AB17A 




AB121 


EBYAHP 


ABI24 


EEPfBF 


DRSf) 

VDO\J 




DB33 


DED 


0B59 


EAE 


I'D Jul 


ncc 
Uct 


DB34 


IK 


DB37 


IE 


DB3fi 


U 


DB62 


LE 


0B63 


LB 


AB96 


W 


AB97 


V 


AB98 


I 


DB77 


DBA? 


AB122 


GGPM 


AB123 


VGPK 


DB123 


•ALL" 



50t 
50t 
50t 
42t 

55t 
50t 
50t 
55t 
55t 

50t 
50t 
50t 
50t 

55t 
55t 
55t 
50t 
55t 

42 1 
42t 
42t 

50t 
55t 
55t 

50t 







62 




-it 9 v 




mm 

O.IX 
O.IX 

o.ix 

O.IX 


mm* 


SX 
5X 

6 A 

2 X 


40t(alr) 
42t 
42 V 
42t 


100 

100 
150 
150 


5X 
5X 

1 X 
1 X 


sot 
sot 

CAY* 

sot 

42t 


O.IX 
O.IX 
O.IX 
O.IX 
O.IX 


150 
120 
150 
120 
150 


3X 
5 X 

1 X 


42t 
42t 
42 1 
42t 


O.IX 
O.IX 
O.IX 
O.IX 


150 
100 
100 
100 


2 X 

1 V 
1 A 

1 X 

3 X 
2X 


42t 
42 1 
42t 
42t 
42t 


O.IX 
O.IX 
O.IX 
OJX 
O.IX 


150 
150 
150 
150 
100 


1 X 

2 X 
2 X 


sot 
sot 
sot 


0.2X 
0.2X 
0.4X 


150 
150 
150 


3 X 
3X 
3X 


42t 
55t 
55t 


o.ix 

O.IX 
O.IX 


100 
150 
150 


3X 


42t 


O.IX 


100 



[0 15 9] 20m<Dfr(DftiLm&l L tfft&?Z>Ztl)m 

uc2ii:ABiii *%mz\%±m%m\\zmm<» JO K 

MQ\z&m&&L1t. T^-fT-ABlll «, ?o-n> 

?*®mz-?z>rctb\z5' ^^BamHi mmmm^n 

T^Z£tm*\t77^*?-\}G19tm UT&5o UG19«h 

ttsn*. Amu <Dmm*TmtmFmwz*2tiz>o 

[0 16 0] P C R^-X©7 7 t-T t^sea 
#^DPBimz:x^v>o#ft}co^TX^u-->^t 

fc. 50mM KCI, lOmM Tris pH 8.3, §200 /zM 0dNTP, : 



*4mMMgCl 2 , 2.5^C0Taq aftU*?— fef (Perk in Elmer, 
Norwalk, CT ) M*\ZwlWu—-ytfffimz&&fZ> 
mOVn&UD??^ V-RS348 ££tfRS349 (MMt 
TfB£S*r) Sr^TT^lOO ui ©PCREJSzi'&^f^ 

[0 16 1] 351M9J\,<Dm9 (9ffCT? 1 »H©*fe 
60tT30fMB©7--y>^ 72t:T30^raco#g) CO 
3* Nusieve/1* Agarosey;kh£ 5 /x 1 ©PCR4 
U ^LT^S-dATP^v-^x^— -if 2.0 
(United States Biochemicals) ^ffll^T^x^^rv? 
x->^-^„> 3 >^(c^DiELl^'f X (&400 
tttttt) ©PCRft*«(r*4»r*irn->«K?!l** 

[0 16 2] 
[*3 9] 



z^izr Bag m 

ABM S^JS^ : 91 5GGGATCCGAGAGTGGCGCCTCCGCTCAT 

RS348 ££fl#^:142 5'ACACAGGAAACAGCTATGACCATG 

BS349 £yg#ff:143 5'CCAGGGTTTTCCCAGTCACGAC 



[0 16 3] l(W©««»ajte^ ttfilOfl®»r&# 



9 V*? PE»tt±B»4JtfeTEW*tE5»**K:* 
£tl£o -tttSiD^M^HEflltt* Genbank*^!/ 
^Hx-^^-XJCttffl^n, £®#^M84617~M846 
26£#A£ftTl^£o 

[0 164] 

[314 0] 
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63 



(33) 



6-78800 



54 



S 01 



*^oi 



3T 



S3 

7A 

7 A 



^ * •> 3 £#SA 




1/200 



« 01 n^$fff A 



01 



>">101 



.005 



[oi6 5] wiB^afie^<DA85^tt, issbfcAa 

*tfctfcW'>jia? «5%) ?&Zt!B.t>n%. £S8Ttt 
fcV>**2H DPB1* 3201tDPBl' 3301 #J*ffit 

Jgft/'?^?7-^/^->^T. DPB1* 3201tt> 73 

;mi* i &fetz>nYymzw-x!;vt?YW& (a 

^-7(DEV) 5:4^-5 t^3^3---i'T*.5. 7n 
-7 AB112 (BE*1J#^92) te, ^fr&ffiflFE^-?* 
tetti-tZTcMz?^ >2n%. AB112 (ffi^J#^92) 

[0 16 6] 40 
AB112 E5J#^92 5' XCCTGATGAGGTGTACTG 3' 

m*<Dmz2,ooo mmm&fehtz. ctizrotz.* 

[0 16 7] 2-O0ntL&&mw 3101tDPBl* 3401 

72(i»:*-73yii^ (v-D zm&z-f?. 
put? mi mzm-m&mm <g-u swr-s. 

cn«A^e.FS-(?i:*«bfc6^©^£«1.©^14 50 



[0 16 8] r©DPBlS!^7yfe-1'{i. 25fi©ffi^J# 
gWrtU^^M-^KTa-:/, IP^«^Affl©4JS 

(LFQG, VYQL. VYQG, VHQL) , ®^Bffl©5ii (EEPAR 
F, EELVRF, QEYARF, EEYARFiJ il^EFVRP) , ffi$,cm 
©4fi (AAE, DEB, EAE. DED) , ^Dffl©5|@ (I-K, 

I-E, L-K, L-E, L-R ) , ««Effl©31@ (M, V, I ) 
^LT^Fffl©3{@ (GGPM, VGPM, DEAV) 

wmom®Mii.mfc?of&%Miz%\ znx^tch t ©20 

(@©DPB12tffit£T£(£3<!:, 190 ©SSg^jt^TS 
(20jH©tt4££7-£ffid£210 ©»J«gfc»€iTl!;W¥ 
&U -e©3^©190 ^gUJg-frTi&S) ©6oSSt 

[0 16 9] *Miffl#('«ft^n510i@©ff»ijife 

wtg*ae^s!©£c&465 icii^-r. -tnefflSH&sitt 
<t5*7yfe'f \zmiz>'imi£*m7Lz>z.t\ztiz>. l 

frbtiVZ, DEV ^-^©T'n-:/ (AB112 — IB?] 
#^92) *jDxfc25yp-^ft^75/-fel'0^(Cj; 

QU<r>mfc?m awfcfc?®) mst/vumm 

[0 17 0] <t0^&O*H(DW5Slt«k0. fr^Sfi 
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(34) *SBI¥6-7 8 8 0 0 

65 66 

ffi ^* ] * Emm : p e p t i d e 

BH: 

Asp His Val Ser Thr Tyr Ala Ala Phe Val Gin Thr His Arg Pro 
1 5 io 15 

Thr Gly Glu Phe Met Phe Glu Phe Asp GIu Asp Glo Met Phe Tyr 

20 25 30 

Val Asp Leu Asp Lys Lys Glu Thr Val Trp His Leu Glu Glu Phe 

35 40 45 

Gly Gin Ala Phe Ser Phe Glu Ala Gin Gly Gly Leu Ala Asn He 

50 55 60 

Ala He Leu Asn Asn Asn Leu Asn Thr Leu He Gin Arg Ser Asn 

65 70 75 
His Thr Gin Ala Thr Asn 

80 

[0 17 2] EM**: 2 -** 

mm: 

Asp His Val Ser Thr Tyr Ala Ala Phe Val Gin Thr His Arg Pro 
15 10 15 

Thr Gly Glu Phe Met Phe Glu Phe Asp Glu Asp Glu Gin Phe Tyr 

20 25 30 

Val Asp Leu Asp Lys Lys Glu Thr Val Trp His Leu Glu Glu Phe 

35 40 45 

Gly Arg Ala Phe Ser Phe Glu Ala Gin Gly Gly Leu Ala Asn He 

50 55 60 

Ala He Leu Asn Asn Asn Leu Asn Thr Leu He Gin Arg Ser Asn 

65 70 75 

His Thr Gin Ala Ala Asn 

80 

[oi7 3] e*i»9: 3 mm .- m 

= DI«W:pep t ide 

mi: 

Asp His Val Ser Thr Tyr Ala Glu Phe Val Gin Thr His Arg Pro 

1 5 io 15 

Ser Gly Glu Tyr Met Phe Glu Phe Asp Glu Glu Glu Gin Phe Tyr 

20 25 30 

Vai Asn Leu Asp Glu Lys Glu Met Val Trp Pro Leu Pro Glu Phe 

35 40 45 

He His Thr Phe Asp Phe Gly Ala Gin Arg Gly He Ala Gly lie 

50 55 60 

Val Met Ala Arg Lys His Leu Asn Thr Arg He Asn Gly Lys Gin 

65 70 75 
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(35) 4WF6-7 8 8 0 0 

67 68 
Thr Trp Ala Thr Asp 
80 

[0 17 4] &Pmn : 4 *m<D& : 

BB?UOS$ : 8 7 h#D>?- : 

E5fl^:7^y6S * §E?»J<Z>Sgt : pep t ide 



Asn Ser Val Tyr G1d Glu Arg Gin Glu Cys Tyr Ala Phe Asn Gly 
15 10 15 

Thr Gin Arg Val Val Asp Gly Leu lie Tyr Asn Arg Glu Glu Tyr 

20 25 30 

Val His Phe Asp Ala Asp Val Gly Glu Leu Arg Ala Met Thr Glu 

35 40 45 

Leu Gly Arg Pro He Gly Glu Tyr Phe Asn Ser Gin Lys Asp Phe 

50 55 60 

Met Glu Arg Lys Arg Ala Glu Val Asp Lys Val Cys Arg His Lys 

65 70 75 

Tyr Glu Leu Met Glu Pro Leu He Arg Gin Arg Arg 

80 85 

co 1 7 5] mpmn : 5 xm<D& : 

BWOftS : 2 4 9 20 h^Dy- : BSSiK 

mm<OM : m * EMft>m : DNA (genomic) 

GTGTACCAGG GACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 

CCTGGAGAGA TACATCTACA ACCGGGAGGA GTACGCGCGC TTCGACAGCG 100 

ACGTGGGGGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGCTGCGGAG 150 

TACTGGAACA GCCAGAAGGA CATCCTGGAG GAGAAGCGGG CAGTGCCGGA 200 

CAGGGTATGC AGACACAACT ACGAGCTGGA CGAGGCCGTG ACCCTGCAG 249 
CO 1 7 6] mm*% : 6 : 
IH^JOS^ : 8 3 h#Dy- : mmVt 

miom : 7^;m *3o mmomm peptide 



Yal Tyr Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 
15 10 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Tyr Ala Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Ala Ala Glu Tyr Trp Asn Ser Gin Lys Asp He Leu Glu 

50 55 60 

Glu Lys Arg Ala Val Pro Asp Arg Val Cys Arg His Asn Tyr Glu 

65 70 75 

Leu Asp Glu Ala Val Thr Leu Gin 

80 

[oi7 7] mmm : i &<d& •. -*« 

SMO&S : 2 5 7 hTtf D>?- : Sfgtf 

* &Bt 8M<DWm : DNA (genomic) 

m\- 

AGAATTACCT TTTCCAGGGA CGGCAGGAAT GCTACGCGTT TAATGGGACA 50 

CAGCGCHCC TGGAGAGATA CATCTACAAC CGGGAGGAGT TCGTGCGCTT 100 

CGACAGCGAC GTGGGGGAGT TCCGGGCGGT GACGGAGCTG GGGCGGCCTG 150 
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(36) #8§¥6-7 8 8 00 

69 70 
ATGAGGAGTA CTGGAACAGC CAGAAGGACA TCCTGGAGGA GGAGCGGGCA 200 
GTGCCGGACA GGATGTGCAG ACACAACTAC GAGCTGGGCG GGCCCATGAC 250 
CCTGCAG 257 

co 1 7 8] mmn : 8 *m<o& : -*& 

mn<D&Z : 8 7 h#D>>- : jt^R 

mmm:7$J& * E»li:p.eptide 

mm: 

Asn Tyr Leu Phe Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly 
15 10 15 

Thr Gin Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe 
20 25 30 

Val Arg Phe Asp Ser Asp Yal Gly Glu Phe Arg Ala Val Thr Glu 
35 40 45 

Leu Gly Arg Pro Asp Glu Glu Tyr Trp Asn Ser Gin Lys Asp He 
50 55 60 

Leu Glu Glu Glo Arg Ala Val Pro Asp Arg Met Cys Arg His Asn 
65 70 75 

Tyr Glu Leu Gly Gly Pro Met Thr Leu Gin Arg Arg 
80 85 
[0 17 9] : 9 XM<D& : -#gg 

: 2 4 9 htfD^- : jggft 

fiascos :®M X ffiWDSShDNA (genomi c) 

CTTTTCCAGG GACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 

CCTGGAGAGA TACATCTACA ACCGGGAGGA GCTCGTGCGC TTCGACAGCG 100 

ACGTGGGGGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGAGGCGGAG 150 

TACTGGAACA GCCAGAAGGA CATCCTGGAG GAGGAGCGGG CAGTGCCGGA 200 

CAGGATGTGC AGACACAACT ACGAGCTGGG CGGGCCCATG ACCCTGCAG 249 

[0180] mmn : 1 o ^★nosc : -*« 

mm<D&Z : 8 5 h*Dy- : 

WMoM :7*;m ★ mmo^m :peptide 

BH51J: 

Asn Tyr Leu Phe Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly 
15 10 15 

Thr Gin Arg Phe Leu Glu Arg Tyr lie Tyr Asn Arg Glu Glu Phe 

20 25 30 

Ala Arg Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu 

35 40 45 

Leu Gly Arg Pro Ala Ala Glu Tyr Trp Asn Ser Gin Lys Asp Leu 

50 55 60 

Leu Glu Glu Lys Arg Ala Leu Pro Asp Arg Met Cys Arg His Asn 

65 70 75 

Tyr Glu Leu Asp Glu Ala Val Thr Leu Gin 

80 85 

[oi8i] mm^: 1 1 

mm<D&Z : 2 4 9 h#D5>- : fflRR 

miom : ttft &m<DWm : DNA (genomic) 

GTGTACCAGT TACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 
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(37) m¥6 -7 8 8 0 0 

n 72 

CCTGGAGAGA TACATCTACA ACCGGGAGGA GTTCGTGCGC TTCGACAGCG 100 
ACGTGGGGGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGATGAGGAC 150 
TACTGGAACA GCCAGAAGGA CCTCCTGGAG GAGAAGCGGG CAGTGCCGGA 200 
CAGGGTATGC AGACACAACT ACGAGCTGGA CGAGGCCGTG ACCCTGCAG 249 
[0 18 2] : 1 2 *$Stf>& : -*« 

Wm*& : 8 3 h*D5>- : 

E^IO^ :7$sm * ffi^aa :peptide 

Val Tyr Gin Leu Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 
15 10 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe Val Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Asp Glu Asp Tyr Trp Asn Ser Gin Lys Asp Leu Leu Glu 

50 55 60 

Glu Lys Arg Ala Val Pro Asp Arg Val Cys Arg His Asn Tyr Glu 

65 70 75 

Leu Asp Glu Ala Val Thr Leu Gin 

80 

[oi8 3] mmrnn : 1 3 xm<d& : -#gg 

mmm : m « mmvmm : dna (genomic) 

AGAATTACCT TTTCCAGGGA CGGCAGGAAT GCTACGCGTT TAATGGGACA 50 

CAGCGCTTCC TGGAGAGATA CATCTACAAC CGGGAGGAGT TCGCGCGCTT 100 

CGACAGCGAC GTGGGGGAGT TCCGGGCGGT GACGGAGCTG GGGCGGCCTG 150 

CTGCGGAGTA CTGGAACAGC CAGAAGGACA TCCTGGAGGA GAAGCGGGCA 200 

GTGCCGGACA GGATGTGCAG ACACAACTAC GAGCTGGGCG GGCCCATGAC 250 

CCTGCAGCGC CGAG 264 
[0 18 4] : 1 4 *|g(D& : 
EUOft*: 8 7 h#Py-:i«Btt 
mom:7*m * m<DW® :peptide 

mi: 

Asn Tyr Leu Phe Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly 
1 5 10 15 

Thr Gin Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe 
20 25 30 

Ala Arg Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu 
35 40 45 

Leu Gly Arg Pro Ala Ala Glu Tyr Trp Asn Ser Gin Lys Asp He 
50 55 60 

Leu Glu Glu Lys Arg Ala Val Pro Asp Arg Met Cys Arg His Asn 
65 70 75 

Tyr Glu Leu Gly Gly Pro Met Thr Leu Gin Arg Arg 
80 85 
[0 18 5] E*J#*f: 15 m<D&:-*M 
mm<D&2 : 2 5 6 h$av- : 

mm<DM:m ffi*U0ffii:DNA (genomic) 

eh: 
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(38) ft§B¥6-7 8 8 0 0 

73 74 
CTTTTCCAGG GACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 

CCTGGAGAGA TACATCTACA ACCGGGAGGA GTTCGTGCGC TTCGACAGCG 100 

ACGTGGGGGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGATGAGGAG 150 

TACTGGAACA GCCAGAAGGA CATCCTGGAG GAGAAGCGGG CAGTGCCGGA 200 

CAGGATGTGC AGACACAACT ACGAGCTGGG CGGGCCCATG ACCCTGCAGC 250 

GCCGAG 256 
[0 18 6] E#l## : 1 6 : -#« 
m\<D&£ : 8 3 h#Dv- : figtf 

mmnM :7*;m * mioymm peptide 

Leu Phe Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 
15 10 15 

Arg Phe Leu Glu Arg Tyr lie Tyr Asn Arg Glu Glu Phe Val Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Asp Glu Glu Tyr Trp Asn Ser Gin Lys Asp lie Leu Glu 

50 55 60 

Glu Lys Arg Ala Val Pro Asp Arg Met Cys Arg His Asn Tyr Glu 

65 70 75 
Leu Gly Gly Pro Met Thr Leu Gin 

80 

tO 1 8 7] 63^J#^ : 1 7 Xm<D®l : -*® 

EAlOJt* : 2 4 9 h#D>>- : jtgtt 

Smom : «8 * mXDmm : DNA (genomic) 

CTTTTCCAGG GACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 

CCTGGAGAGA TACATCTACA ACCGGGAGGA GCTCGTGCGC TTCGACAGCG 100 

ACGTGGGGGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGAGGCGGAG 150 

TACTGGAACA GCCAGAAGGA CATCCTGGAG GAGAAGCGGG CAGTGCCGGA 200 

CAGGATGTGC AGACACAACT ACGAGCTGGA CGAGGCCGTG ACCCTGCAG 249 
[0 18 8] gfi^JS^ : 1 8 : -*f| 
miO&Z : 8 3 h#Dv- : fURR 

mmm:7$;m * mmomm: pep t ide 



Leu Phe Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 
15 10 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Leu Val Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Glu Ala Glu Tyr Trp Asn Ser Gin Lys Asp He Leu Glu 

50 55 60 

Glu Lys Arg Ala Val Pro Asp Arg Met Cys Arg His Asn Tyr Glu 

65 70 75 

Leu Asp Glu Ala Val Thr Leu Gin 

80 

[0 18 9] BB?rj#*f : 1 9 SMOM : 

EMc?)S$ : 2 4 9 50 m<D& : -*$g 
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(39) ftM¥6-7 88 00 

75 76 
h#ny-:it«tt * *&ffl(DW& : DNA (genomi c) 



GTGTACCAGT TACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 

CCTGGAGAGA TACATCTACA ACCGGGAGGA GTTCGTGCGC TTCGACAGCG 100 

ACGTGGGGGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGATGAGGAC 150 

TACTGGAACA GCCAGAAGGA CCTCCTGGAG GAGGAGCGGG CAGTGCCGGA 200 

CAGGATGTGC AGACACAACT ACGAGCTGGA CGAGGCCGTG ACCCTGCAG 249 

[0190] mmn : 2 0 *ssoo& : 

mm<D&^: 8 3 h#D*-:i*»R 
BB^J(Z)M : Mmmm ipeptide 



Val Tyr Gin Leu Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 

1 5 10 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe Val Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Asp Glu Asp Tyr Trp Asn Ser Gin Lys Asp Leu Leu Glu 

50 55 60 

Glu Glu Arg Ala Val Pro Asp Arg Met Cys Arg His Asn Tyr Glu 

65 70 75 
Leu Asp Glu Ala Val Thr Leu Gin 

80 

[0 19 1] g^j#^ : 2 1 + m<D % . 

BW©fiS:24 9 H#ny-:iB»R 

tmom : m * mmvmm : dna (genomic) 

CTTTTCCAGG GACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 

CCTGGAGAGA TACATCTACA ACCGGGAGGA GTTCGTGCGC TTCGACAGCG 100 

ACGTGGGGGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGATGAGGAG 150 

TACTGGAACA GCCAGAAGGA CATCCTGGAG GAGGAGCGGG CAGTGCCGGA 200 

CAGGGTATGC AGACACAACT ACGAGCTGGA CGAGGCCGTG ACCCTGCAG 249 

[0192] mmmn : 2 2 *gg0& : 

mmm :7*m * mmvm peptide 

BB^J: 

Leu Phe Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 
15 10 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe Val Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Asp Glu Glu Tyr Trp Asn Ser Gin Lys Asp He Leu Glu 

50 55 60 

Glu Glu Arg Ala Val Pro Asp Arg Val Cys Arg His Asn Tyr Glu 

65 70 75 

Leu Asp Glu Ala Val Thr Leu Gin 

80 

[0 19 3] ffi#J#^ : 2 3 M^KDM : 

E*J0fi2:24 9 50 
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W°> 4WF6-7 8 8 00 

h*ns*-:MHK * *E#l0fflg:DNA (genomic) 

E^J: 

GTGCACCA6T TACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 
CCTGGAGAGA TACATCTACA ACCGGGAGGA GTTCGTGCGC TTCGACAGCG 100 
ACGTGGGGGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGATGAGGAC 150 
TACTGGAACA GCCAGAAGGA CATCCTGGAG GAGGAGCGGG CAGTGCCGGA 200 
CAGGGTATGC AGACACAACT ACGAGCTGGA CGAGGCCGTG ACCCTGCAG 249 
[0 19 4] E3IS* : 2 4 : 
EW0*S : 8 3 h#D^- : 6£g)R 

EWOS!:7^y« E^lg:peptide 
E^J: 

Val His Gin Leu Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 
15 10 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe Val Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Asp Glu Asp Tyr Trp Asn Ser Gin Lys Asp He Leu Glu 

50 55 60 

Glu Glu Arg Ala Val Pro Asp Arg Val Cys Arg His Asn Tyr Glu 

65 70 75 

Leu Asp Glu Ala Val Thr Leu Gin 

80 

[0195] mmn- : 2 5 *ig£>& : -*m 

EJJ0*S:24 9 h#ny-:B»R 
mm<DM:m * E^li:DNA (genomic) 

E?J: 

GTGCACCAGT TACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 
CCTGGAGAGA TACATCTACA ACCGGGAGGA GTTCGTGCGC TTCGACAGCG 100 
ACGTGGGGGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGATGAGGAG 150 
TACTGGAACA GCCAGAAGGA CATCCTGGAG GAGGAGCGGG CAGTGCCGGA 200 
CAGGGTATGC AGACACAACT ACGAGCTGGA CGAGGCCGTG ACCCTGCAG 249 
[0 19 6] E^J#^ : 2 6 ^£>Sc : -*« 

■0ll<DftS:83 h#DS^:«i« 

mm : * mmtomm peptide 



Val His Gin Leu Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 

1 5 10 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe Val Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Asp Glu Glu Tyr Trp Asn Ser Gin Lys Asp He Leu Glu 

50 55 60 

Glu Glu Arg Ala Val Pro Asp Arg Val Cys Arg His Asn Tyr Glu 

65 70 75 
Leu Asp Glu Ala Val Thr Leu Gin 

80 

[0 19 7] Efll#^ : 2 7 50 Grafts : 2 4 9 
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< 41 > *SBI¥6-7 8 8 0 0 

79 80 

mmom : mk * ^dv- : jta« 

®<Z>& : -*« * EfllCDffig : DNA (genomic) 

GTGTACCAGT TACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 
CCTGGAGAGA TACATCTACA ACCGGCAGGA GTACGCGCGC TTCGACAGCG 100 
ACGTGGGAGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGCTGCGGAG 150 
TACTGGAACA GCCAGAAGGA CCTCCTGGAG GAGAGGCGGG CAGTGCCGGA 200 
CAGGATGTGC AGACACAACT ACGAGCTGGA CGAGGCCGTG ACCCTGCAG 249 
[0 19 8] BB#1#^: 2 8 *®<D& : -*« 

BBJBofiS : 8 3 10 : BMVi 

Smm:7$sm X S»«:peptlde 

mm: 

Val Tyr Gin Leu Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 
15 10 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Gin Glu Tyr Ala Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Ala Ala Glu Tyr Trp Asn Ser Gin Lys Asp Leu Leu Glu 

50 55 60 

Glu Arg Arg Ala Val Pro Asp Arg Met Cys Arg His Asn Tyr Glu 

65 70 75 

Leu Asp Glu Ala Val Thr Leu Gin 

80 

[0 19 9] 6E^J#^- : 2 9 *gg£>& : -#ggj 

EJUfcftS : 2 4 9 h#oy- : 

mm : mm * mmomm : dna (genomic) 



GTGTACCAGT TACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 

CCTGGAGAGA TACATCTACA ACCGGGAGGA GTACGCGCGC TTCGACAGCG 100 

ACGTGGGAGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGCTGCGGAG 150 

TACTGGAACA GCCAGAAGGA CATCCTGGAG GAGGAGCGGG CAGTGCCGGA 200 

CAGGATATGC AGACACAACT ACGAGCTGGA CGAGGCCGTG ACCCTGCAG 249 

[0200] mvmn 3 0 §g<n& : -$jg 

GKOfta : 8 3 h#D^- : fifMK 

mmvM : mmomm peptide 

Val Tyr Gin Leu Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 
15 10 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Tyr Ala Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Ala Ala Glu Tyr Trp Asn Ser Gin Lys Asp He Leu Glu 

50 55 60 

Glu Glu Arg Ala Val Pro Asp Arg He Cys Arg His Asn Tyr Glu 

65 70 75 

Leu Asp Glu Ala Val Thr Leu Gin 
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(42) #H¥6-7 8 8 0 0 

^ 82 

co 2 o i ] mm : 3 1 *g <0 & . 

E*JcDfl2: 24 9 Mta*-:*** 

mm : «K * Ejjoffig : DNA (g e n om i c) 

mm-. 

GTGCACCAGT TACGGCAGCA ATCCTACGCG TTTAATGGGA CACAGCGCTT 50 
CCIGGAGAGA TACATCTACA ACCGGGAGGA GTTCGTGCGC TTCGACAGCG 100 
ACGTGGGGGA GTTCCGCGCG GTGACGGAGC TGGGGCGGCC TGATGAGGAC 150 
TACTGGAACA GCCAGAAGGA CCTCCTGGAG GAGAAGCGGG CAGTGCCGGA 200 
CAGGGTATGC AGACACAACT ACGAGCTGGA CGAGGCCGTG ACCCTGCAG 249 
[0 2 0 2] 3 2 J0K«<Z)ft : -*« 

mmo>&2:83 b#a9-:Wm 
mm-.TZm m mo >m: pept ide 

mi-. 

Val His Gin Leu Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 
1 5 io 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe Val Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Asp Glu Asp Tyr Trp Asn Ser Gin Lys Asp Leu Leu Glu 

50 55 60 

Gin Lys Arg Ala Val Pro Asp Arg Val Cys Arg His Asn Tyr Glu 

65 70 75 

Leu Asp Glu Ala Val Thr Leu Gin 

80 

[0 2 0 3] BBMS^: 3 3 ★«©*•-*« 

Baas* : 2 4 9 b*ay- : mx 

mm® : m * smmm :DNA (genomic) 

mm-. 

GTGTACCAGG GACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 
CCIGGAGAGA TACATCTACA ACCGGCAGGA GTACGCGCGC TTCGACAGCG 100 
ACGTGGGAGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGCTGCGGAG 150 
TACTGGAACA GCCAGAAGGA CCTCCTGGAG GAGAGGCGGG CAGTGCCGGA 200 
CAGGATGTGC AGACACAACT ACGAGCTGGT CGGGCCCATG ACCCTGCAG 249 
[0 2 0 4] Emm: 3 4 «CD&--*® 

83 r-#nS?-:jI»R 

mmm-.rsm mmowm: P e P t i de 

mm-. 

Val Tyr Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 
1 5 io 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Gin Glu Tyr Ala Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Ala Ala Glu Tyr Trp Asn Ser Gin Lys Asp Leu Leu Glu 

50 55 60 

Glu Arg Arg Ala Val Pro Asp Arg Met Cys Arg His Asn Tyr Glu 

65 70 75 

Leu Val Gly Pro Met Thr Leu Gin 
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< 43 > t$R§¥6-7 880 0 

83 S4 

CO 2 0 5] : 3 5 : 

BJJOftS : 2 4 9 h#Pi;- : jKflR 

E^SrftH * BJKHHhDNA (genomic) 

mi: 

CTTTTCCAGG GACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 

CCTGGAGAGA TACATCTACA ACCGGGAGGA GTTCGTGCGC TTCGACAGCG 100 

ACGTGGGGGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGATGAGGAG 150 

TACTGGAACA GCCAGAAGGA CATCCTGGAG GAGGAGCGGG CAGTGCCGGA 200 

CAGGATGTGC AGACACAACT ACGAGCTGGA CGAGGCCGTG ACCCTGCAG 249 

co 2 o 6] mmn : 3 6 wxmv>& : 

BBWDfiS : 8 3 h^Dy- : fflM* 

g^JOS : 7* /gt * E*J<Z>»Si ipeptide 

Leu Phe Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 

15 10 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe Val Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Asp Glu Glu Tyr Trp Asn Ser Gin Lys Asp He Leu Glu 

50 55 60 

Glu Glu Arg Ala Val Pro Asp Arg Met Cys Arg His Asn Tyr Glu 

65 70 75 
Leu Asp Glu Ala Val Thr Leu Gin 

80 

CO 2 0 7] Eflf*9 : 3 7 *«®ft : -*« 

BWOftS : 2 4 9 htf : 

mm : mm ★ mmomm dna (genomic) 

EM: 

GTGCACCAGT TACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 
CCTGGAGAGA TACATCTACA ACCGGGAGGA GTTCGTGCGC TTCGACAGCG 100 
ACGTGGGGGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGATGAGGAC 150 
TACTGGAACA GCCAGAAGGA CATCCTGGAG GAGGAGCGGG CAGTGCCGGA 200 
CAGGATGTGC AGACACAACT ACGAGCTGGA CGAGGCCGTG ACCCTGCAG 249 
CO 2 0 8] K?Wf : 3 8 gg<Og : 

mmcDfkZ: 8 3 h#Dy-:» 

mom : 7$/m mrnomm peptide 



Val His Gin Leu Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 
15 10 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe Val Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Asp Glu Asp Tyr Trp Asn Ser Gin Lys Asp He Leu Glu 

50 55 60 

Glu Glu Arg Ala Val Pro Asp Arg Met Cys Arg His Asn Tyr Glu 

65 70 75 

Leu Asp Glu Ala Val Thr Leu Gin 
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(44) ft§l¥6-7 8 8 00 

85 86 

[0 2 0 9] E#JS*f : 3 9 : -*fS 

KfliOgS : 2 4 9 h#D>?- : ut«i# 

KfllOS : 8£ * m<Dm : DNA (genomic) 

mm: 

GTGTACCAGG GACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 

CCTGGAGAGA TACATCTACA ACCGGGAGGA GTTCGTGCGC TTCGACAGCG 100 

ACGTGGGGGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGATGAGGAG 150 

TACTGGAACA GCCAGAAGGA CATCCTGGAG GAGAAGCGGG CAGTGCCGGA 200 

CAGGATGTGC AGACACAACT ACGAGCTGGT CGGGCCCATG ACCCTGCAG 249 

[o2io] mnm : 4 0 10mm : -*« 

BJ»©SI:7S/B * B«CE)«|: pep t ide 

Val Tyr Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 
15 10 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe Val Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Asp Glu Glu Tyr Trp Asn Ser Gin Lys Asp lie Leu Glu 

50 55 60 

Glu Lys Arg Ala Val Pro Asp Arg Met Cys Arg His Asn Tyr Glu 

65 70 75 

Leu Val Gly Pro Met Thr Leu Gin 

80 

[0211] mmn : 4 1 : -*sa 

mmo)&z : 2 4 9 : 

tmtOMifflk ★ ffi^H:DNA (genomic) 

mm: 

CTTTTCCAGG GACGGCAGGA ATGCTACGCG TTTAATGGGA CACAGCGCTT 50 

CCTGGAGAGA TACATCTACA ACCGGGAGGA GTTCGTGCGC TTCGACAGCG 100 

ACGTGGGGGA GTTCCGGGCG GTGACGGAGC TGGGGCGGCC TGAGGCGGAG 150 

TACTGGAACA GCCAGAAGGA CATCCTGGAG GAGGAGCGGG CAGTGCCGGA 200 

CAGGATATGC AGACACAACT ACGAGCTGGA CGAGGCCGTG ACCCTGCAG 249 

[0212] mm : 4 2 m& : 

: 8 3 btsai?- : BSItf 

7$;m BH0tt: pep t i de 

mm: 

Leu Phe Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 

15 10 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe Val Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Glu Ala Glu Tyr Trp Asn Ser Gin Lys Asp He Leu Glu 

50 55 60 
Glu Glu Arg Ala Val Pro Asp Arg He Cys Arg His Asn Tyr Glu 

65 70 75 
Leu Asp Glu Ala Val Thr Leu Gin 
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(45 > ftffi¥6-7 8 8 0 0 

87 88 
80 

[0213] mmmn : 4 3 *gg£>& : -*« 

S2#l<Z>g£ : 8 3 h#ui>- : MMR 

mt<m :t$;m * mmosm .-peptide 

mm-. 

Val His Gin Leo Arg Gin Glu Cys Tyr Ala Phe Asn Gly Thr Gin 
1 5 10 15 

Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe Val Arg 

20 25 30 

Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu Leu Gly 

35 40 45 

Arg Pro Asp Glu Asp Tyr Trp Asn Ser Gin Lys Asp Leu Leu Glu 

50 55 60 

Glu Lys Arg Ala Val Pro Asp Arg Met Cys Arg His Asn Tyr Glu 

65 70 75 

Leu Asp Glu Ala Val Thr Leu Gin 

80 

[0 2 14] f&m* : 4 4 *|g<Z)& : 

EM®**: 2 5 7 h*D5^ : ftM* 

mmcDM : mm Smomm : DNA (genomic) 

mi: 

AGAATTACCT TTTCCAGGGA CGGCAGGAAT GCTACGCGTT TAATGGGACA 50 

CAGCGCTTCC TGGAGAGATA CATCTACAAC CGGGAGGAGT TCGCGCGCTT 100 

CGACAGCGAC GTGGGGGAGT TCCGGGCGGT GACGGAGCTG GGGCGGCCTG 150 

ATGAGGAGTA CTGGAACAGC CAGAAGGACC TCCTGGAGGA GAAGCGGGCA 200 

GTGCCGGACA GGATGTGCAG ACACAACTAC GAGCTGGTCG GGCCCATGAC 250 

CCTGCAG 257 
[0 2 15] fflm*} : 4 5 *|g<Z)& : 

ear©**: ss h#oy-:tt«« 

BWOffl : 7*y® + 30 mmomm :peptide 

mi: 

Asn Tyr Leu Phe Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly 
1 5 10 15 

Thr Gin Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe 

20 25 30 

Ala Arg Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu 

35 40 45 

Leu Gly Arg Pro Asp Glu Glu Tyr Trp Asn Ser Gin Lys Asp Leu 

50 55 60 

Leu Glu Glu Lys Arg Ala Val Pro Asp Arg Met Cys Arg His Asn 

65 70 75 

Tyr Glu Leu Val Gly Pro Met Thr Leu Gin 

80 85 

[0216] mmn : 4 6 $go& : ^ m 

EH***: 257 : WRtt 

B*®a : mt mmamm :DNA (genomic) 

mm: 

AGAATTACCT TTTCCAGGGA CGGCAGGAAT GCTACGCGTT TAATGGGACA 50 
CAGCGCTTCC TGGAGAGATA CATCTACAAC CGGGAGGAGT TCGCGCGCTT 100 
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#R§¥6 -7 8 8 0 0 

89 90 
CGACAGCGAC GTGGGGGAGT TCCGGGCGGT GACGGAGCTG GGGCGGCCTG 150 
CTGCGGAGTA CTGGAACAGC CAGAAGGACC TCCTGGAGGA GAAGCGGGCA 200 
TTGCCGGACA GGATGTGCAG ACACAACTAC GAGCTGGACG AGGCCGTGAC 250 
CCTGCAG 257 
CO 2 1 7] : 4 7 *®<flS : -*« 

EWDftS : 8 5 h#Dv?~ : ag)R 

: * EHftWR .'peptide 

m\: 

Asn Tyr Leu Phe Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly 

1 5 10 15 
Thr Gin Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe 

20 25 30 

Ala Arg Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu 

35 40 45 

Leu Gly Arg Pro Ala Ala Glu Tyr Trp Asn Ser Gin Lys Asp Leu 

50 55 60 

Leu Glu Glu Lys Arg Ala Leu Pro Asp Arg Met Cys Arg His Asn 

65 70 75 
Tyr Glu Leu Asp Glu Ala Val Thr Leu Gin 

80 85 

[0218] m#mn : 4 8 xm<D& : 

m\<D&2 : 2 5 7 h#p^- : £JRtt 

: mm % mmmm : dna (genomic) 

mm: 

AGAATTACCT GTACCAGTTA CGGCAGGAAT GCTACGCGTT TAATGGGACA 50 

CAGCGCTTCC TGGAGAGATA CATCTACAAC CGGGAGGAGT ACGCGCGCTT 100 

CGACAGCGAC GTGGGGGAGT TCCGGGCGGT GACGGAGCTG GGGCGGCCTG 150 

CTGCGGAGTA CTGGAACAGC CAGAAGGACA TCCTGGAGGA GAAGCGGGCA 200 

GTGCCGGACA GGATGTGCAG ACACAACTAC GAGCTGGACG AGGCCGTGAC 250 

CCTGCAG 257 
10 2 1 9] ffi^J#^: 4 9 : -#« 

m\v>&is : 8 5 h#o>?- : mm. 

mswm :7*/m ★ mmomm .-peptide 

mm: 

Asn Tyr Val Tyr Gin Leu Arg Gin Glu Cys Tyr Ala Phe Asn Gly 
15 10 15 

Thr Gin Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Tyr 

20 25 30 

Ala Arg Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu 

35 40 45 

Leu Gly Arg Pro Ala Ala Glu Tyr Trp Asn Ser Gin Lys Asp He 

50 55 60 

Leu Glu Glu Lys Arg Ala Val Pro Asp Arg Met Cys Arg His Asn 

65 70 75 

Tyr Glu Leu Asp Glu Ala Val Thr Leu Gin 

80 85 

[0 2 2 0] mmn : 5 0 go* : -*« 

mm(D&2 : 2 5 7 h^py- : fig^ 

: ** 50 E^jcoaS : DNA (genomic) 
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(47) 4$SW6-7 8 80 0 

91 92 

mi: 

AGAATTACCT TTTCCAGGGA CGGCAGGAAT GCTACGCGTT TAATGGGACA 50 
CAGCGCTTCC TGGAGAGATA CATCTACAAC CGGGAGGAGT TCGTGCGCTT 100 
CGACAGCGAC GTGGGGGAGT TCCGGGCGGT GACGGAGCTG GGGCGGCCTG 150 
ATGAGGTGTA CTGGAACAGC CAGAAGGACA TCCTGGAGGA GGAGCGGGCA 200 
GTGCCGGACA GGATGTGCAG ACACAACTAC GAGCTGGGCG GGCCCATGAC 250 
CCTGCAG 257 
[0 2 2 1] m\m : 5 1 *m<D& : -*« 

Mm<D%2 : 8 5 h^Dy- : E$g$ 

Bm<om:7$m *10 R?B<Z>»§: pep t ide 

mi: 

Asa Tyr Leu Phe Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly 
15 10 15 

Thr Gin Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Gin Glu Phe 
20 25 30 

Val Arg Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Giu 
35 40 45 

Lea Gly Arg Pro Asp Glu Val Tyr Trp Asn Ser Gin Lys Asp He 
50 55 60 

Leu Glu Glu Glu Arg Ala Val Pro Asp Arg Met Cys Arg His Asn 
65 70 75 

Tyr Glu Leu Gly Gly Pro Met Thr Leu Gin 
80 85 
[0 2 2 2] SB^J#^ : 5 2 *H<Z)& : 

Bffl<D&t< : 2 5 7 h#ns>- : it«tt 

mHDMim m EW©aR:DNA (genomic) 

mi: 

AGAATTACCT TTTCCAGGGA CGGCAGGAAT GCTACGCGTT TAATGGGACA 50 

CAGCGCTTCC TGGAGAGATA CATCTACAAC CGGGAGGAGT TCGCGCGCTT 100 

CGACAGCGAC GTGGGGGAGT TCCGGGCGGT GACGGAGCTG GGGCGGCCTG 150 

CTGCGGAGTA CTGGAACAGC CAGAAGGACA TCCTGGAGGA GGAGCGGGCA 200 

GTGCCGGACA GGATGTGCAG ACACAACTAC GAGCTGGGCG GGCCCATGAC 250 

CCTGCAG 257 

[0223] mmn : 5 3 *$gtf>& : -*« 

la^JcOS^ : 8 5 h#n>?- : jgftft 

:75L;Wi ★ BHftMhpept ide 



Asn Tyr Leu Phe Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly 
15 10 15 

Thr Gin Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe 

20 25 30 

Ala Arg Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Yal Thr Glu 

35 40 45 

Leu Gly Arg Pro Ala Ala Glu Tyr Trp Asn Ser Gin Lys Asp He 

50 55 60 

Leu Glu Glu Glu Arg Ala Val Pro Asp Arg Met Cys Arg His Asn 

65 70 75 

Tyr Glu Leu Gly Gly Pro Met Thr Leu Gin 

80 85 
[0 2 2 4] mm^: 5 4 50 m\<D&Z : 2 5 7 
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(48) ftM¥6-7 8 8 00 

mm-.m * wav- : 

mm-.-m * mmwm-.DKA (genomi c > 

AGAATTACCT TTTCCAGGGA CGGCAGGAAT GCTACGCGTT TAATGCGACA 50 

CAGCGCTTCC TGGAGAGATA CATCTACAAC CGGGAGGAGC TCGTGCGCTT 100 

CGACAGCGAC GTGGGGGAGT TCCGGGCGGr GACGGAGCTG GGGCGGCCTG 150 

CTGCGGAGTA CTGGAACAGC CAGAAGGACC TCCTGGAGGA GAAGCGGGCA 200 

TTGCCGGACA GGATGTGCAG ACACAACTAC GAGCTGGTCG GGCCCATGAC 250 

CCTGCAG 25? 
[0 2 2 5] E#t#*| : 5 5 10XM<?)%. : 
m<D&$ : 8 5 b*ay-:am 

mam-.rsm K mmm: pept ide 

mm: 

Asn Tyr Leu Phe Gin Gly Arg Gin Glu Cys Tyr Ala Phe Asn Gly 
1 5 io 15 

Thr Gin Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Leu 

20 25 30 

Val Arg Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu 

35 40 45 

Leu Gly Arg Pro Ala Ala Glu Tyr Trp Asn Ser Gin Lys Asp Leu 

50 55 60 

Leu Glu Glu Lys Arg Ala Leu Pro Asp Arg Met Cys Arg His Asn 

65 70 75 

Tyr Glu Leu Val Gly Pro Met Thr Leu Gin 

80 85 

[0 2 2 6] mmn: 5 6 
®me>&2 : 2 5 7 h#Di? _ . mm 

WHOM : m * mi<D@m : DNA (g e n om 1 c ) 
BH : 

AGAATTACGT GTACCAGTTA CGGCAGGAAT GCTACGCGTT TAATGCGACA 50 

CAGCGCTTCC TGGAGAGATA CATCTACAAC CGGGAGGAGT TCGTGCGCTT 100 

CGACAGCGAC GTGGGGGAGT TCCGGGCGGT GACGGAGCTG GGGCGGCCTG 150 

ATGAGGACTA CTGGAACAGC CAGAAGGACC TCCTGGAGGA GGAGCGGGCA 200 

GTGCCGGACA GGGTATGCAG ACACAACTAC GAGCTGGACG AGGCCGTGAC 250 

CCTGCAG 25? 
[0 2 2 7] mim: 5 7 g^g . 
EJI©ft3 : 8 5 btfoi?- ■ _ 
mo>M:7*;m BHOW:' pep tide 

mn-. 

Asn Tyr Val Tyr Gin Leu Arg Gin Glu Cys Tyr Ala Phe Asn Gly 
1 5 io 15 

Thr Gin Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe 

20 25 ■ 30 

Val Arg Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu 

35 4 0 45 

Leu Gly Arg Pro Asp Glu Asp Tyr Trp Asn Ser Gin Lys Asp Leu 

50 55 60 

Leu Glu Glu Glu Arg Ala Val Pro Asp Arg Val Cys Arg His Asn 
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(49) #BB¥6-7 8 8 0.0 

95 96 

65 70 75 

Tyr Glu Leu Asp Glu Ala Val Thr Leu Gin 

80 85 
[0 2 2 8] : 5 8 : -#$S 

KJtW)ft£ : 2 5 7 h#py- : jt^R 

m\<»m:m& * B#lCDfflit:DNA (genomi c) 

AGAATTACGT GCACCAGTTA CGGCAGGAAT GCTACGCGTT TAATGGGACA 50 

CAGCGCTTCC TGGAGAGATA CATCTACAAC CGGGAGGAGT TCGTGCGCTT 100 

CGACAGCGAC GTGGGGGAGT TCCGGGCGGT GACGGAGCTG GGGCGGCCTG 150 

AGGCGGAGTA CTGGAACAGC CAGAAGGACA TCCTGGAGGA GGAGCGGGCA 200 

GTGCCGGACA GGATGTGCAG ACACAACTAC GAGCTGGACG AGGCCGTGAC 250 

CCTGCAG 257 
[0 2 2 9] g3#|#*t : 5 9 *$g£>& : — 
ffi#I0>ft£ : 8 5 h$Dv- : jt^ft 

mm&m:7$;m * mmornm: pep t ide 

EH: 

Asn Tyr Val His Gin Leu Arg Gin Glu Cys Tyr Ala Phe Asn Gly 
15 10 15 

Thr G1d Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe 
20 25 30 

Val Arg Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu 
35 40 45 

Leu Gly Arg Pro Glu Ala Glu Tyr Trp Asn Ser Gin Lys Asp He 
50 55 60 

Leu Glu Glu Glu Arg Ala Val Pro Asp Arg Met Cys Arg His Asn 
65 70 75 

Tyr Glu Leu Asp Glu Ala Val Thr Leu Gin 
80 85 
[0 2 3 0] : 6 0 30*«<D» : -#$H 

g&i<D&2 : 2 5 7 h#nv- : fifHtf 

m\V>® : mm ★ mmmm : DNA (genomic) 

m\\ 

AGAATTACGT GCACCAGTTA CGGCAGGAAT GCTACGCGTT TAATGGGACA 50 

CAGCGCTTCC TGGAGAGATA CATCTACAAC CGGGAGGAGT TCGTGCGCTT 100 

CGACAGCGAC GTGGGGGAGT TCCGGGCGGT GACGGAGCTG GGGCGGCCTG 150 

ATGAGGACTA CTGGAACAGC CAGAAGGACA TCCTGGAGGA GAAGCGGGCA 200 

GTGCCGGACA GGGTATGCAG ACACAACTAC GAGCTGGACG AGGCCGTGAC 250 

CCTGCAG 257 
[0 2 3 1] B3?rj#*t: 6 1 40 m<D& : 
mm<D&2 : 8 5 h^py- : jtgft 

mmom : r*m Ba®aa peptide 

Asn Tyr Val His Gin Leu Arg Gin Glu Cys Tyr Ala Phe Asn Gly 
15 10 15 

Thr Gin Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Phe 

20 25 30 

Val Arg Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu 

35 40 45 
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(50) 

97 98 
Leu Gly Arg Pro Asp Glu Asp Tyr Trp Asn Ser Gin Lys Asp He 
50 55 60 

Leu Glu Glu Lys Arg Ala Val Pro Asp Arg Val Cys Arg His Asn 
65 70 75 

Tyr Glu Leu Asp Glu Ala Val Thr Leu Gin 
80 85 
[0 2 3 2] ga^J#^ : 6 2 : 

mmv&z : 2 5 7 
miv>m : mi 



®P!¥6-7 8 8 00 



* WMV>W& \ DNA (genomi c) 

mi: 

AGAATTACGT GTCCCAGTTA CGGCAGGAAT GCTACGCGTT TAATGGGACA 
CAGCGCTTCC TGGAGAGATA CATCTACAAC CGGGAGGAGC TCGTGCGCTT 
CGACAGCGAC GTGGGGGAGT TCCGGGCGGT GACGGAGCTG GGGCGGCCTG 
AGGCGGAGTA CTGGAACAGC CAGAAGGACA TCCTGGAGGA GGAGCGGGCA 
GTGCCGGACA GGATGTGCAG ACACAACTAC GAGCTGGACG AGGCCGTGAC 
CCTGCAG 

[0 2 3 3] : 6 3 *®<D& : -*« 

mm&ts : 8 5 hXnV- : BttR 

mmm :r$;m x mmvwm peptide 



Asn Tyr Val His Gin Leu Arg Gin Glu Cys Tyr Ala Phe Asn Gly 
15 10 15 

Thr Gin Arg Phe Leu Glu Arg Tyr He Tyr Asn Arg Glu Glu Leu 

20 25 30 

Val Arg Phe Asp Ser Asp Val Gly Glu Phe Arg Ala Val Thr Glu 

35 40 45 

Leu Gly Arg Pro Glu Ala Glu Tyr Trp Asn Ser Gin Lys Asp He 

50 55 60 

Leu Glu Glu Glu Arg Ala Val Pro Asp Arg Met Cys Arg His Asn 

65 70 75 

Tyr Glu Leu Asp Glu Ala Val Thr Leu Gin 



[0 2 34] 



[0 2 3 5] 



[0 2 3 6] 



mmn : 6 4 

1 8 



80 



TACCTTTTCC AGGGACGG 
BH^J#^ : 6 5 
1 8 



TACGTGTACC AGTTACGG 

mmn : 6 6 

1 8 



[0 2 3 7] 

mmo&z : 



TACGTGTACC AGGGACGG 

mm^ : 6 7 

1 8 



50 
100 
150 
200 
250 
257 



85 

: -*IS 

* genomi c DNA 

18 

*«S0& : -** 
SB^JCOa^: genomi c DNA 

18 

h#nj*-:|t«K 

♦ ffi?I«:genomic DNA 

18 

mm : -*« 

50 E^IS:genomic DNA 
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(51) 



99 

mm: 

TACGTGCACC AGTTACGG 
[0 2 3 8] mm: 6 8 

mmvmz : i 8 
mmom : mm 

mm: 

CGGGAGGAGT TCGCGCGC 
C0 2 3 9] 6 9 

6E?J0>fi£ : 1 8 

mmm : mm 

mm: 

CGGGAGGAGT TCGTGCGC 

[0240] mm%: 70 

mm<D&Z : l 8 

mmom : mm 

mm: 

CGGGAGGAGC TCGTGCGC 

[0241] mmn: 71 

m&l<D&2 ; 1 8 

mmom : mm 

CGGCAGGAGT ACGCGCGC 
[0 2 4 2] 7 2 

E^JC0g£ : 1 8 

mmcDM : mm 

mm: 

CGGGAGGAGT ACGCGCGC 
[0 2 4 3] mm^: 7 3 
mPW&'Z : 1 8 

miom : mm 

mm: 

CGGGAGGAAT TCGTGCGC 
[0 2 4 4] E*9#^: 7 4 

mmcD&z : 1 8 



6-78800 



100 



mm: 

CCTGCTGCGG AGTACTGG 

[0245] mmn: 75 

mm<D&2 : 1 8 



mm-. 

CCTGATGAGG AGTACTGG 
[0 2 4 6] Emmn: 7 6 

mmo&z : 1 8 
mmorn : mm 

mm-. 

CCTGAGGCGG AGTACTGG 
[0 2 4 7] Emm: 7 7 

mmo&z : 1 8 
mm<DM : mm 



18 



htfui?-:mVt 

* E^JCOSS : g e n om i c DNA 

18 

xm<D& : 

mo mivmm: genomi c DNA 

18 

*M<D& : -*m 

* ffi^JcDfflB: genomi c DNA 

18 

btfnzS-:m®tt 
SB^Jcoa^: genomi c DNA 

18 

+m<D& : 

* E#l0>a£B : g e n om i c DNA 

18 

*^ ffi^JcoSS: genomi c DNA 

18 

xmo& : 

X E^JcDffl^: genomi c DNA 

18 

+mm : 

+40 E»ig:genomic DNA 

18 

E^JCOSS: genomi c DNA 

18 

mm : 

50 E^dCOaS : g e n om i c DNA 
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(52) 



101 

CCTGATGAGG ACTACTGG 
C0 2 4 8] ge^JS^: 7 8 
miV>&% : 1 8 

mmm mm 

GACATCCTGG AGGAGAAG 
[0 2 4 9] gB^rJS^: 7 9 
Ba#f0g£ : 1 8 

mmom : mm 

mi: 

GACATCCTGG AGGAGGAG 

[0250] mnm: 8 0 

&m<D&2 : 1 8 

miom : mm 

mi: 

GACCTCCTGG AGGAGAAG 

[0251] m&mn: 8 1 
mmomz : 1 8 
mi&m : mm 

mi: 

GACCTCCTGG AGGAGGAG 
[0 2 5 2] BH^J#^ : 8 2 
m\<D&2 : 1 8 

mmvm : mm 

mi: 

GACCTCCTGG AGGAGAGG 
[0 2 5 3] SB^JS^: 8 3 
m\<D&Z : 1 8 

miom : mm 

mi: 

GACAGGATGT GCAGACAC 
[0 2 5 4] mmn: 8 4 
mi<D&2 : 1 8 

mm<DM : mm 

mm: 

GACAGGGTAT GCAGACAC 

[0255] mmn: ss 

m\(D&^ : 1 8 

mi(Dm : mm 



6-78800 



102 



18 



CTGGGCGGGC CCATGACC 
[0 2 5 6] mmm: 8 6 
mi<D&2 : 1 8 

mtom : mm 

mi: 

CTGGACGAGG CCGTGACC 
[0 2 5 7] &mn: 8 7 
Bm<D&2 : 1 8 

miom : mm 



*m<D&:-*m 

* miV>mk: genomi c DNA 

18 

mm : 

X10 S^lS:genomic DNA 

18 

* BB^JcDfiS : genomi c DNA 

18 

htsa9-:m^i 
i*20 MPlomm: genomi c DNA 

18 

♦ Wlg:genomic DNA 

18 

*m<D&:-*m 

*30 mXDWm : genomi c DNA 

18 

mm : -#*g 

b$UV-:mtt 
%< WFlomm: genomi c DNA 

18 

*40 E^jcoa^g: genomi c DNA 

18 

# mi<DWM : g e n om i c DNA 

18 

: -*$g 

50 E^UCDaS : g enomi c DNA 



-948- 



(53) 



103 



-78800 



104 



CTGGTCGGGC CCATGACC 
[0 2 5 8] mmn: 8 8 
fiBJUOSS : 1 9 

mmorn : mm 

BB?J: 

TGTCTGCACA TCCTGTCCG 
[0 2 5 9] mmn: 8 9 
E^JCDS^ : 1 9 

mmm-.mm 

mm: 

TGTCTGCATA CCCTGTCCG 
[0 2 6 0] BH^J#^: 9 0 
6B^Jtf)fi3 : 1 9 



18 



CGGACAGGAT ATGCAGACA 

[0261] mmn: 9 1 

mmv>&% : 2 8 

wm<m : mm 

62*J: 

GGGATCCGAG AGTGGCGCCT CCGCTCAT 

[0262] mmmi 92 

SB^J(Dg$ : 1 7 

mm: 

CCTGATGAGG TGTACTG 

[0263] mmn: 93 

ffi^Jtf>:S2 : 1 7 

AGATGAGATG TTCTATG 
[0 2 6 4] Ba^JS^: 9 4 
$Zmo&2 : 1 7 

ejhos : mm 

mm: 

GTTTGGCCAA GCCTTTT 
[0 2 6 5] E$9*9: 9 5 
MPkD&Z : 1 7 

mm: 

AGATGAGCAG TTCTATG 
[0 2 6 6] mpmn: 9 6 
mi<D&2 : 1 7 

mmom : mm 

mm: 

GTTTGGCCGA GCCTTTT 

[0267] mmsn: 97 
mmo&z : 2 1 
mmom : mm 



h*Oi*-:it»R 

* E»iS:genomic DNA 

19 

xm<»& : -*« 

BSJJcOttS: genomi c DNA 

19 

*mm : -*« 

* EMOiS: genoml c DNA 

19 

h#D5*-:lUHK 
#39 E^Jcoa^: genomi c DNA 

28 

♦fgtf>!£ : -*« 

* E^il.'genoraic DNA 

17 

E»lS:genomic DNA 



17 

: -*« 

^ EWOflfS: genomi c DNA 

17 

*m<»WL : -*« 
★40 E«©fflS:genomic DNA 

17 

*m<o& : -#$a 

* E^lOli: genomi c DNA 



17 



h$PS;— : as 
50 E^ICOSS: genomi c DNA 



—949- 



(54) 



105 
8ffl: 

CAGGGATCCG CAGAGAATTA C 
[0 2 6 8] mm: 9 8 
B25fl©g3 : 2 4 

mm -.mm 

m-. 

GrCCTGCAGT CACTCACCTC GGCG 
[0 2 6 9] mm: 9 9 
mWO&Z : 1 9 



ftffi¥6-7 8 8 0 0 



106 



21 



GAATTACCTT TTCCAGGGA 
[0 2 7 0] mm : 1 0 0 
m\<D&% : 1 9 

mm ■. mm 

AITACGTGTA CCAGTTACG 

[0271] mmm-. 1 0 1 
mma&$ : 1 9 



mm-. 

CGTCCCTGGT ACACGTAAT 
[0 2 7 2] mm: 102 
mo&2 : 1 7 

mm m 

mm-. 

CCTGCTGCGG AGTACTG 

[0273] mmm i o 3 
mmo&z 1 7 



CAGTACTCCT CATCAGG 
[0 2 7 4] mim: 104 

mmn&z ■. 1 7 



CAGTACTCCG CCTCAGG 

[0275] mmm-. 105 

mPlO&Z : 1 7 



CCTGATGAGG ACTACTG 

[0276] mmn -. 1 0 6 

E?*J©fi3 : 1 9 

mm-. 

GACATCCTGG AGGAGAAGC 
[0 2 7 7] Emm: 107 

mm<r>&$ 1 9 
mmm m 



*mm:~m 

* EMOSS : g e n om i c DNA 



24 



%10 mm<omm: genomi c DNA 

19 

*m<o& : -m 

"A - EMfflig:genomic DNA 

19 

: 

lira? E5fl©8S: genomi c DNA 

19 

: -** 

♦ i»li:genomic DNA 

17 

*mo&.:-*m 

*W EMClg:genoraIc DNA 

17 

*SK©SSc : -*« 
M EfllWSS: genomi c DNA 

17 

★S©» : -*« 
h#P?- : BflK 
★40 E^JOSJS : g e n om i c DNA 

17 

: -#8 

★ E#l©ttS: genomi c DNA 



19 



50 S»ii:genomic DNA 



-950- 



(55) 



&SW6-7 8 8 00 



107 

mm: 

GCTCaCCTC CAGGATGTC 
[0 2 7 8] mm: 108 
E3*Jtf>g2 : 1 9 

mxo® : mm 

mm: 

GACCTCCTGG AGGAGAAGC 

co 2 7 9] mmn: 109 

E^JOfiS : 1 9 



GCTCCTCCTC CAGGAGGTC 
[0 2 8 0] B3^J#^: 1 1 0 
E^JcogS : 1 9 
m$l<Dm : mm 

mm: 

ATTACGTGCA CCAGTTACG 

[0281] mmn: 1 1 1 
mm<D&z : 1 9 
mmvm : mm 

mm: 

CGTAACTGGT ACACGTAAT 
[0 2 8 2] G*J#*: 1 12 

sm<d&z : 2 1 
smm : mm 

mm: 

CTGCAGGGTC ATGGGCCCCC G 

[0 2 8 3] mmm*. 1 1 3 
mmv&z : 2 1 

BBMOfB : mm 

mm: 

CTGCAGGGTC ACGGCCTCGT C 
[0 2 8 4] BH^J#^: 1 14 

mmo&z : 1 7 
ew^s : mm 



ATTACGTGTA CCAGTTA 
[0 2 8 5] Efl[#*f : 1 1 5 

mm<D&$ : 1 7 
mmom : mm 



CCTGAGGCGG AGTACTG 

[0286] rnvmn: 1 ie 
mm<o&2 : 1 8 
mmom : &k 

E^J: 

GACCTCCTGG AGGAGGAG 
[0 2 8 7] E#l#^: 1 17 

mmo&z : 1 8 
mrnoM : mm 



19 



* E^Jcoa^: genomi c DNA 

19 

mm : 

E#Itf>a^: genomi c DNA 

19 

* mmomm: genomi c DNA 

19 

*&<D& : 
E#Itf>®S: genomi c DNA 

19 

+mm : -*$g 

♦ E»OiS:genomic DNA 

21 

*J0 E^JcoaS : g enomi c DNA 

21 

^ E?![0>fflB: genomi c DNA 

17 

*40 E^JoaS: genomic DNA 

17 

# E^JcoaW: genomi c DNA 

18 

mm : 

50 EM^aS: genomic DNA 



-951- 



(56) 



ftl!W6-7 8 8 00 



CO 2 8 8] 
■StfOftS : i 8 



[0 2 8 9] mm&n 
mmo&z : 2 o 
miom : m 



[0 2 9 0] gH?lJ#^ 
m\<D&2 : 1 7 



[0291] twa* 

miO%.ii : 1 8 



[0 2 9 2] BHJ*J#*§- 
: 1 8 



[0 2 9 3] E?lJ#^ 
I2?ij<0fi3 : 1 8 



[0294] mim 

mFHD&2 : 1 7 



CCTGATGAGG AGTACTG 
[0 2 9 5] E?!IS^: 125 

mm&z : 1 5 
mm® ■. m 

MM: 

CTGGGCGGGC CCATG 

[0296] mmm^: 126 
mm<D&2 1 5 

®M<DM : m 

mm-. 

CTGGACGAGG CCGTG 

[0297] mmmn: 1 2.7 

BBHrogg : 1 9 



109 

mi: 

GACCTCCTGG AGGAGAGG 
: 1 1 8 



CTGGTCGGGC CCATGACC 
: 1 1 9 



WM: 

GAATTACCTT TTCCAGGGAC 
: 1 2 0 



urn-. 

TTACGTGIAC CTGGGAC 
: 1 2 1 



ACATCCTGGA GGAGAAGC 
: 1 2 2 



m\-. 

ACATCCTGGA GGAGGAGC 
: 1 2 3 



m\: 

ACCTCCTGGA GGAGAAGC 
: 1 2 4 



110 



18 



* E^OfflS: genomi c DNA 

18 

m®& : -*s@ 

mo E^J®a?S: genomi c DNA 

20 

: -*m 

htfnV- : 

* SffilOfm: genomi c DNA 

17 

*m<D& : -#« 
^ iMOiSigenomic DNA 

18 

♦«<0* : -*« 

* S?lOll:genomic DNA 

18 

*.?0 SB^kOSgi: genomi c DNA 

18 

most : -** 

* i?!0li: genomic DNA 

17 

: -*« 

+40 E^JOSS: genomi c DNA 

15 

■ir E!9|©iS:genomic DNA 

15 

50 iWH: genomic DNA 



-952- 



(57) 



111 



*fffi¥6-7 8 8 0 0 



112 



GACCTCCTGG AGGAGGAGC 
[0 2 9 8] K#J#*f : 128 
titM<D&2 : 1 9 
BM<DM : mm 

E3*J: 

GACCTCCTGG AGGAGAGGC 

to 2 9 9] tern*: 129 

WM<D$& : 1 9 

mm<om : mm 

mm: 

AGCTGGGCGG GCCCATGAC 

[O3oo] mmmn: 130 

mm<D&2 : 1 9 

sm<om : mm 

mm: 

AGCTGGACGA GGCCGTGAC 
[0 3 0 1] Sffltt: 131 

mmvmz : 1 9 
&m<oM : mm 

mm: 

CCAGTACTCC TCATCAGGC 
[0 3 0 2] Sm*i: 132 

ssm<d&2 : 1 8 
mmvm : mm 

mm: 

ATTACGTGCA CCAGTTAC 

[0303] mmm^: 133 
mmo&ts : 1 7 
e^jom : mm 

mm: 

ATTACGTGCA CCAGTTA 
[0 3 0 4] ge^JS^r 1 3 4 
BM<D&t< : 1 6 

mmom : 

mm: 

CAGTACTCCT CATCAG 
[0 3 0 5] 6fi^i#^ : 135 

tmnma : 1 6 
mmom : mm 

mm: 

CAGATGAGGA CTACTG 
[0 3 0 6] mmm: l 36 
E^JCOS^ : 1 7 

Bw©a : mm 



CGCTTCGACA GCGACGT 
[0 3 0 7] m\m: 137 

mm<D&% : 2 2 
mmom : mm 



19 



* mm<DWM: genomi c DNA 



19 



gen om i c DNA 



19 

*«®ft : -** 

* E^aS: genomic DNA 

19 

E^lg:genomic DNA 

19 

♦ E^JCOSS: genomi c DNA 

18 

EMOlirgenomic DNA 

17 

*HcD& : -*£ 
^ E^ii:genomic DNA 

16 

*|gc7)& : -*« 
*40 E^JCDfllg : g e n om i c DNA 

16 

* E^JcDlBg : g e n om i c DNA 



17 



50 EJHOlBrgenomic DNA 



-953- 



(58) #W¥6-7 880 0 

113 U4 

CCGTCCCTGG AAAAGGTAAT TC 22 
[0 3 0 8] E#J#*f: 1 3 8 

EfllWft;* : 2 0 h#D^- : jl^tf 

E?«<Z>1! : &BS * EJUcoaS: genomi c DNA 

GACCTCCTGN GAGGAGAGCC 20 

[0 3 0 9] mmn: 1 3 9 *S8®&:-#« 

E#l©ft3 : 2 0 h#D>?- : jEftft 

E?9©S!:&iS ^ E*J©«gh genomi c DNA 

BS^iJ : 

GACCTCCTGG AGNGAGGAGC 20 

[0 3 1 0] E?fl#*!: 1 4 0 *3i©&:-2 

mmo&z : 2 7 h#pj>- 

E?iJ»S:«gt * mmnmm: genomi c DNA 



CGCGGATCCT GTGTCAACIT ATGCCGC 27 

[0311] m&mn : 1 4 1 •bmog. -*m 

mie>&$ : 2 4 Mtai>- : ff«R 

6*109 E«OiI:genomic DNA 

CTGGCTGCAG TGTGGTTGGA ACGC 24 
[0 3 1 2] E?fl##: 1 4 2 
E*J<Z>&£ : 2 4 M*nS^ : ftftR 

£H®&:ttflt ♦ PJfflIi:genomic DNA 

BM: 

ACACAGGAAA CAGCTATGAC CATG 24 
[0 3 13] E*J#*f: 143 
12^1®^^ : 2 2 m D ^_ . 

®m<DM:m *30 EatOHS: genomic DNA 

EM: 

CCAGGGTTTT CCCAGTCACG AC 22 

[0314] mmn-. 144 

BH©ft3 : 2 8 h#a?- : gtMtt 

mm<DM:m& % mm<Dffl&: genomi c DNA 

GCTGCAGGAG AGTGGCGCCI CCGCTCAT 28 
[03 15] E?flS^: 145 : 
E^tJCDg^ : 2 5 H* P : MtK 

EJ*J®S!:&8t *« E?J®aig: genomi c DNA 

E?fl: 

CGGATCCGGC CCAAAGCCCT CACTC 25 
[03 1 6] E*J#^: 1 46 : 
E?JroH3 : 2 7 h#n^- : £££ 

E*IJ<Z>1! : gtBt * S»ig:genomIc DNA 

£39: 

GCGGCATAAG TTGACACATG GTCCGCT 27 
[0 3 17] E?d#^: 147 
EW©ftS:24 h#D5?-:|«|tt 
EH®9:4ttl W ffi^cDffig: genomi c DNA 



-954- 



(59) 



115 



6-78800 



116 



GCGTTCCAAC CACACTCAGG CCAC 

[0318] mmn: us 

KfllcDgS : 2 1 



24 



mi: 

GTMTTCTCT GCGGGGAGGG G 
[0 3 19] 149 
BWOftS : 2 4 
g2*U0)S! : 

BB^J : 

CGCCGAGGTG AGTGAGGGCT TTGG 
[0 3 2 0] mim: 1 5 0 
mPHD&Z : 1 8 

tm<m : mm 

GACAGGATAT GCAGACAC 

[0 3 2 i] mmn: 151 

EJ!W>fi3 : 1 6 

mm<Dm : 

AGGAGTTCGC GCGCTT 
[0 3 2 2] gB^rj#^: 152 
BB^JOg^ : 1 6 

mmm : mm 



AGGAGTTCGT GCGCTT 
[0 3 2 3] E£I«5: 1 5 3 
M&KD&Z : 1 7 

em<»M : mm 

mm: 

AGGAGCTCGT GCGCTTC 
[0 3 2 4] 154 
EW©ftS : 1 7 

ew^a : mm 



CCGGCAGGAG TACGCGC 

[0325] mmn: 1 55 

ffi^JcOg^ : 1 6 

mm: 

GAGGAGTACG CGCGCT 
[0 3 2 6] mmn: l 56 

mmo&z : 1 7 



CGAGCTGGGC GGGCCCA 
[0 3 2 7] Em^: 1 5 7 
ee^£>g£ : 1 7 
SMOM : &® 



* E5fl0>SS : g e n om 1 c DNA 



21 



E^Jcoa«: genomi c DNA 

24 

* EM0ffl|:genoraic DNA 

18 

*^ EMOlS:genomic DNA 

16 

h*D5*-:|t«tt 

♦ 8B$l0)9Si : g e n om i c DNA 

16 

E^li:genoraic DNA 

17 

mm : -#g§ 
^ ffi^JCOa^ : genomi c DNA 

17 

*40 E^Jcoag: genomi c DNA 

16 

*m<D& : -** 
* S^iSigenomic DNA 

17 

50 S«©lg:genomic DNA 



-955- 



♦ 



(60) #ffi¥6-7 8 800 

W 118 

CGAGCTGGTC GGGCCCA 17 



(72mm x*HU* X*. (72)%®% ^>U- X- 7-Usrfc 

7*U*S*B f *U7**=7 94579. 7*y***« i *iJ7**=7 94602, 

tf> U->F0, 7rUX XHJ~h *-^9>H. 7^ 3936 

15524 



-956- 



